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On the Delaware-Chesapeate 
Canal job, this ‘‘Caterpilisr 
Diese! Tractor loads, hau!s i 
feet, spreads and return:-" 
8 minutes flat! The loaded try 
is made over adverse grate 


IN PERFORMANCE 


The “Caterpillar” Diesel Tractor is shattering cost records, 


HARD FACTS ON THE SHOW-DOWN 


A contractor on the Atlantic Gulf Cana! 
- 4 reports: “Our two ‘Caterpillar’ Diese! 
boosting work-production figures. That’s why it stands Versione tend an GER ye 


first today. It has set new standards for tractor power. It of earth per hour on a 500-foot hau!- 
entirely through deep sand. The cost © 


has brought a new basis for figuring bids and planning aie Hoan 


schedules. And it is first choice on the big jobs and the From an lowa contractor: “With ou 
small—because it is first in performance, first in low oper- ‘Caterpillar’ Diesel we haul 50% eee 
Fae: material than with our gas tractors, @ 


ating costs, first in dependability and long life and low our hauling cost is cut in half.” 
up-keep. Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 
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THE 


HITE concrete markers make good 

traffic cops. Good—and tough. They 
help keep traffic on the safe side. 
Funny the respect people have for a 
straight white line! 

The traffic marker of Atlas White shown 
in the picture has been on the job for over 
three years. And it will stay there—as 
white and efficient as it Is now as long as 
the pavement lasts. For Atlas White 
trafic markers are a permanent part of 
the pavement—built right into the as- 


phalt, brick, or concrete. 


STAY ON 


~ 








They’re made of solid white concrete, 
with a dense, solid, hard, white surface 
that stays white. Once installed, they’re 
in for good. They never wear away, never 
fade out, never have to be replaced. There 
is no maintenance cost. Their first cost is 
their last cost. They’re always on the job. 
If you'd like to know more about these 
economical safety markers write— 


UNIVERSAL ATLAS CEMENT CO. 


UNITED STATES STEEL CORPORATION SUBSIDIARY 


208 South La Salle Street * Chicago 


Help Build Safety into Streets and Highways with Atlas White Traffic 
Markers « Made with Atlas White Portland Cement + Plain and Waterproofed 








N o. 











1 Angeles street showing Atlas White Tragic Marker after three year's wear, Marker installed by Inlay Marker Co., Long Beach, Cal., under supervision of the City Engineer, Los Angeles 


... cautions this white concrete marker 


ATLAS WHITE TRAFFIC MARKERS 
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A Million Miles of New Railway Travel 


Lessons from the Experience of the Burlington Road with Light-Weight Diesel-Powered Trains 


By Ravpxu Bupp 


MEMBER AMERICAN Society or Crv1t ENGINEERS 
PresIDENT, CuicaGo, BURLINGTON AND Quincy RarLroap, Curcaco, ILv. 


] } 7 HEN in 1934 the Burlington Railroad pioneered 

with its light-weight Diesel-engined “Zephyr,” 
many older railroad men were frankly skeptical. It 
broke clear athwart their venerable traditions. So it 
was on the defensive and had to prove its metal in 
more than one sense. However, other roads quickly 
followed its lead so that in less than a year nine more 
trains, from “way down East’ to the Far West were 
added. Already the four trains of the Burlington 
Lines have approximated a million miles of travel. 


N November 11, Armistice Day, 1934, the first 
stream-lined train in America was placed in 
operation on a regular passenger schedule. It was 
and is known as the Burlington Zephyr and makes 500 
St. Joseph to Kansas City, and back to Lincoln. Its 
total mileage in regular service to the end of 1935 was 
202,242. This train and other Diesel-powered trains placed 
in service subsequently, as shown 
in Fig. 1, had made up to February 
(the latest data avail- 
ible), approximately the total 
mileage given in Table I. The 
Union Pacific three-car stream- 
lined train of aluminum construc- 
tion, which was brought out in 
February 1934, was placed in 
regular service between Kansas 
City and Salina on January 31, 
» As it was not equipped 
vith a Diesel engine its perform- 
ance is not included here. 
it is expected that the total 
mileage of the four Zephyrs will 
h the million mark by April 
6. While still not very 
: vhen compared with total 
\merican passenger train mileage, 
rtheless this record is sufficient 
lor intelligent analysis, 
ther with data for other 
wered trains, serves the 
{ pointing to certain 
trend | conclusions that can 
ed only on experience. 
these comments refer 
he observations of the 
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“Becky Thatcher,” 





THe Mark TWAIN Zepuyr Is CHRISTENED AT 

HANNIBAL, 

By the Humorist’s Granddaughter—‘Tom Sawyer,” 
and ‘“‘Huck Finn’’ Look on 


231 


From this appreciable experience and his special 
point of vantage, Mr. Budd draws lessons that every 
engineer in transportation is waiting to learn. An- 
swering many leading questions, he shows wherein the 
Zephyrs have justified the faith of their promoters, 
and points to further significant developments already 
under way. Those who are interested in the design 
and early performance of the original Burlington 
Zephyr are referred to a former article by Mr. Budd 
which was published in the August 1934 issue. 


Burlington Lines, they are believed to be typical of 
these new train types. 


LEADING QUESTIONS ARE PRESENTED 


Any new system that vitally affects the daily lives of 
many people has to establish its value. 
skepticism must be met. 
answered. 


Doubts and 
Pertinent questions must be 
Some of these, as regards the Zephyrs, have 
an engineering bearing and some 
have a general or popular flavor. 
Some of these questions can be 
answered quite positively, and 
the replies to others, by their 
very nature, are indeterminate 
Our experience as related to many 
specific inquiries connected with 
the operation of the Zephyr trains 
will be recounted. 


How Fast Do the Zephyrs 
Run? The Twin City Zephyrs 


run 90 to 95 miles an hour on 
some parts of practically every 
trip. The average speed for 431 
miles between Chicago and St. 
Paul, including six stops, is 66.3 
miles an hour. When the station 
stops are short and the trains, 
therefore, are able to depart 
practically on time, the maximum 
speed necessary to make the 
schedule is 80 miles an hour, ex 
cept for a few mules between 
Chicago and Aurora, where it is 
85 miles an hour. The objective 
of the operating officers and the 
effort of the train crews is to hold 
the maximum speed as low as 


Mo 











possible, that is, to have the fastest part of the run ap 
proximate, as nearly as possible, the average speed. 

rhe Lincoln—Omaha~—Kansas City Zephyr averages 60 
miles an hour between Lincoln and Omaha, and 50 miles 
an hour, including 11 stops, between Omaha and Kansas 
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might be found desirable in connection with the motor 
axles of high-speed Diesel electrics, and we are making 

periodic examination of our motor-driven axles. 
Have They Had Any Accidents? The four Zephyrs 
now operating regularly on Burlington rails have had 
nine grade-crossing accidents 


Tastel. Recorp or STREAM-LINED PASSENGER TRAINS, DIESEL-POWERED, TO FEBRUARY 29, 1936 They have struck four auto- 


PLACED IN 


mobiles, one truck, and one 


Servici NAME RAILROAt RuN MILEAGE REMARKS road grader, and they have 
Nov. 11, ‘34 Burlington Zephyr C.B.&Q Lincoln—Omaha-—Kansas City 262,304 Stainless steel been run into by two auto- 
Apr. 1, ‘35 Flying Yankee B.& M Boston- Portland— Bangor 209,282 Stainless steel = ew 
Apr. 21,35 Twin Zephyrs C.B.&Q Chicago-Twin Cities 512,412 Stainless steel mobiles and rw truck. In the 
June 5, "35 Comet N. ¥Y.N. H. &H Boston Providence 115,234 Aluminum course of their million miles, 
june 8, ‘35 City of Portland U.P Chicago Portland 86,360 Aluminum they re ow c 
lune 24 ‘5 Royal Blue B&O New York-Washington 47.964 Aluminum Re have — d wn a sO rd 
fulv 10. ‘35 Rebe G. M.& N New Orleans-Jackson, Tenn 164,020 Cor-ten steel many animals = cattle, horses, 

8°35 Mark Twain Zephyr C. B.& Q St. Louis- Burlington 64.166 Stainless steel and mules—on the track be- 


City, 195 miles. The highest speed is approximately S80 
miles an hour for this train, and also for the ‘‘Mark 
[wain Zephyr’ which averages 40 miles an hour on its 
142-mile round trip, during which it makes 60 stops. 

Are They Usually on Time? The four trains have 
made their schedules 94 per cent of the time. This 
compares with 60 per cent for other passenger trains on 
comparable runs These other trains, however, have 
been no more than 30 minutes late 90 per cent of the 
time. Each of the Twin Zephyrs between Chicago and 
the Twin Cities makes a round trip daily, leaving Chicago 
and Minneapolis, respectively, at 8:00 o'clock every 
morning and arriving back at the starting point at 10:59 
p.m. after a round trip of 882 miles, during which they 
are turned on wye tracks located a half mile to a mile and 
a half from the stations, and cleaned and stocked with 
provisions for the return trip. For six weeks last winter 
they operated through extremely severe weather condi- 
tions. This is the second winter of eminently successful 
operation of the first Zephyr between Lincoln, Omaha, 
and Kansas City. The fourth Zephyr, the Mark Twain, 
has performed almost perfectly since its inauguration. 

Have They Shown Any Defects or Weaknesses? No 
structural weakness or defects of any kind have been 
disclosed upon continuous and careful inspection. Nor 
mal maintenance has been followed; for example wheels 
have been changed and turned, pistons have been re 
newed, and injectors have been replaced and somewhat 
improved. Structurally the cars have proved faultless. 
\ fourth car has been 
added to the original 


tween crossings. 

Data gathered during the ten-month period, April 
1935 to January 1936, when most of the Zephyr mileage 
was made, indicate that the Zephyrs had somewhat fewer 
accidents per million train miles than other passenger 
trains, but there was not much difference, the figures 
being 6.00 per million train miles for the Zephyrs and 6.94 
for all other passenger trains. 

On March 1, 1936, one of them, the Mark Twain, 
had the first accident involving another train. Five 
minutes before the end of its trip, it collided with a 
string of Pullmans at a crossover in the yards outside of 
the St. Louis Union Station. Speed was reduced to 20 
miles an hour at the time of the collision. One of the 
Pullmans was completely derailed, and the front trucks 
of the Zephyr also were derailed, but it sustained no 
damage beyond some scratches, as shown by the photo 
graph. None of its 61 passengers was injured, and it 
made its regular run the next morning. 

What Happens When They Strike, or Are Struck by, 
an Automobile or Truck? The vehicles struck by Zephyr 
trains have been demolished or badly damaged. No 
damage has been done to the Zephyrs in any of the 
highway-crossing accidents beyond scratching and dent 
ing the stainless steel covering, and the trains have al 
ways continued on their runs and made schedule time 
While the trains as a whole are light in weight, the for 
ward truck of each train carries more weight than does 
the forward truck of our largest passenger locomotives 

The shape of the front, as well as its construction 
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Zephyr. It was built 16 — : 
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perience has demon- 
strated the necessity of 


limitation on main Type TRAINS 


driver axles. We were All These Runs Inaugurated Within a 


of the opinion that this Year ‘After the Original 
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“New Orleans 
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nbine to make the train a veritable battering ram. 

1c shovel-nose lower section and the rounded, sloping 
tour above, tend to lift obstacles and throw them into 

clear. The large, heavy, and exceptionally strong 
nt car frame, made of a welded alloy (cromansil), is 

} the engine bed. This gives a weight of 100,000 Ib 

the forward truck and constitutes a steel-sheathed 

llet for impact. The Zephyrs have proved to be 
cellent snow plows. 

Have They Been Well Patronized? The patronage of 

Zephyrs has exceeded expectations. Two of the 
ins—the first Zephyr between Lincoln, Omaha, and 
‘ansas City, and the Mark Twain between Burlington 
nd St. Louis—have been increased to four cars each. 

nee the enlargement the seating capacity, 112 and 92, 
espectively, has been insufficient on a number of occa- 
ns. The Twin Zephyrs have three cars each, ac- 
mmodating 70 passengers, plus 16 seats in the dining 
ction, and their capacity has been insufficient many 
imes. During July and August 1935, approximately 

000 people could not be accommodated. 

How Much Does It Cost to Operate Them?’ The cost of 
yperation for 640,942 miles to December 31, 1935 (latest 
lata available), was 31 cents per train mile. This in- 
cludes everything except depreciation and track mainte- 
nance and includes an accrual for power plant mainte- 
nance. It seems safe to say that the cost of operation is 
substantially less than half that for a conventional train 
of the same capacity at the same speeds. Actual costs 
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(b) CYLINDRICAL TREAD AND FLANGE 





(a) STANDARD CONICAL TREAD AND 
FLANGE ASSOCIATION OF 
AMERICAN RAILROADS 


Fic. 2. ADJUSTMENT OF WHEEL TREAD AND FLANGE FOR 
H1GH-SPEED OPERATION 
Standard Conical Tread and Flange, Association of American 
Railroads; (6) Cylindrical Tread and Flange, for Zephyr Wheels 
Except Those for Power 


x the Zephyrs and the best estimate for comparable 
steam trains are as given in Table II. 


raB_e II ITEMIZED OPERATING Costs OF LIGHT-WEIGHT? 
AND STANDARD TRAINS 


Zephyr Steam 
rrains rrains 

ntenance of power plant or locomotive. . $0. 0504 $0.1830 , 
ntenance of train 0.0399 0.1020 
t of fuel oil or coal 0.0139 0.1085 
f lubricating oil, and water ' 0.0093 0.0140 
of crew 7 0.1735 0.2240 
ipplies and expenses 0.0271 0.0640 


$0.3141 $0.6955 


ire They as Safe as Other Trains? Experienced rail- 
way operating officials believe that stainless steel trains 
his type are the safest trains that can be built for 
speed operation. They are strong, are free from 
ible vibration, have a low center of gravity, hold 
rails remarkably well, and are easy on track. Fur- 
thermore the great strength of the material used pro- 
maximum protection in the event of any accident, 
larly if it should be accompanied by fire. Of 
the deceleration of high-speed trains is a major 
ring problem. We know that the Zephyrs can be 
{in a much shorter distance than conventional 
running at the same speed. 
nsive tests were made in October 1934, using the 
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Licnut Weicut But SturpDY-—-RESULTS OF COLLISION WITH 
A HEAVY SLEEPER AT St. Louris, Marcu 1, 1936 


Repairs to Sleeper, $200; to Track, $125; to Zephyr, $30 


first Zephyr for the purpose. The results were pub 
lished in Railway Age for March 23, 1935. This report 
by Joseph C. McCune, Assistant Director of Engi- 
neering, Westinghouse Air Brake Company, should be 
read carefully by anyone who desires accurate informa 
tion on this important subject. The last of twelve con 
clusions in that report is as follows 


No fundamental physical limitations were found which would 
preclude, with further development in the brake art, stops of 
trains of the Zephyr type from 90-100 m.p.h. in the approximate 
distances required for every-day conventional locomotive trains 
from speeds of 60-70 m.p.h 


Do They Ride Comfortably? It is difficult to get a 
direct comparison of the riding qualities of these trains 
with those of other trains because other trains seldom 
attain the speeds of the Zephyrs. Their articulated 
construction gives them certain marked advantages 
There is no side motion at the couplings, and since the 
cars do not extend beyond the center of the articulated 
trucks, adjacent cars act in perfect unison. This fea 
ture, together with the low center of gravity, provides 
smooth and quiet performance at high speeds, especially 
on curves. The starting and stopping is without any 
jerking or bumping. The contour of all the wheels used 
in these high-speed trains, except the power truck wheels, 
has been modified so that they now have cylindrical 
treads instead of conical treads, as shown in Fig. 2. 
These substitutions have brought about a great improve 
ment in riding comfort. Because of the light axle 
loads (except on the front truck) the life of wheels even 
at high speeds has been satisfactory. The average 
mileage between turnings has been as follows: 


58,844 miles 
56,490 miles 


36-in. wheels (power truck) 
30-in. wheels (trailing trucks) 


WHAT OF THE FUTURE? 


Will They Take the Place of Other Trains? The answer 
to this question takes one into the realms of prophecy, 
for the extent and type of passenger train evolution is 
far from certain. There does not seem to be any doubt, 
however, that some additional trains will be replaced by 
relatively small light-weight stream-lined trains. Per 
haps some of our gas-electric cars can be so replaced, in 
creasing patronage sufficiently to justify the expense. 
In other circumstances they will take the place of small 











eonventional-type trains and both stimulate travel and 
promote economy, thus bringing a good return on the 
investment. Each situation must be studied separately 
in order to make a reasonably sound decision. So much 
for the small three- or four-car stream-lined train, which 





Ture OrIGINAL ZEPHYR-—WITH FourTH CaR AppED 


Seen Leaving Omaha. It Still Holds Speed Records 


is the only type that has run enough miles in actual 
service to afford any basis of experience. 

The question also impels us to a consideration of 
larger stream-lined Diesel trains. How much is reduc- 
tion in weight worth? How much can weight be re- 
duced without sacrificing strength or seriously shortening 
the life of the cars, owing to rust or corrosion? How 
important is it to lower the center of gravity? How ad- 
vantageous is the arauculated construction in attaining 
high speeds with greater comfort and safety? How 
serious a handicap is the inflexibility of this articulated 
construction in ordinary service? These are some of the 
questions that arise concerning the cars. They affect 
the choice of size and type of locomotive, and that choice 
otherwise is not simple, involving as it does a great 
variety of problems. 


TO MAKE CARS INTERCHANGEABLE 


We know that the articulated cars and low center of 
gravity give added comfort and eliminate weight. In 
the case of small local trains where it is not imperative, 
or very important, to interchange cars with other 
trains, or to pick up or set out cars, the maximum of 
economy, comfort, and capacity are obtainable by 
light-weight construction combined with Diesel power. 
But the capacity of such trains is limited and inflexible. 
For larger trains interchangeability of cars is a necessity. 
Chere are at least three ways by which that can be ac- 
complished. 

|. By building light-weight but otherwise standard 
cars which, depending upon the material used, will 
weigh as little as one-half what a conventional car weighs. 
The Santa Fe Railway recently put into service such a 
car, which weighs 43 tons and is of maximum strength. 
It is built of stainless steel and hence does not rust or 
suffer reduction of sectional area in its structural mem- 
bers. Other cars of semi-lightweight construction have 
been built, some of which are freely interchangeable with 
conventional equipment. The ‘“Hiawathas’ of the 
Milwaukee Road are of this type. They are built of 
carbon steel fabricated by electric welding 

2. By building the cars as low as practicable but 
otherwise equipped with two trucks and couplings. 
Thus they are interchangeable with each other, but not 
with cars having couplers of standard height. The Gulf, 
Mobile and Northern “Rebels” are examples. They 
are constructed of copper-chromium-silicon—phosphorus 
low alloy steel. 
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3. By combining interchangeability and articulation 
so that the cars will be partly articulated; that is, by 
building groups of two-, three-, or four-car units that will 
be articulated, except that at the extreme ends of each 
group they would be equipped with trucks and couplers 
which would permit the two, three, or four articulated car 
groups to be set out or picked up. This modification 
could be applied to the construction described in both 
Paragraphs | and 2. 

Partial articulation is being used in the two new light 
weight stainless steel trains that are being built for the 
Burlington to operate between Chicago and Denver. 
Pairs of those cars will be interchangeable between the 
two trains but will not be interchangeable with cars 
having standard couplers, except that the forward end of 
the first car in each train may be coupled to any stand 
ard piece of equipment. The reduction in weight accom 
plished in these trains is more than half. 

No one knows how great an expenditure is justified to 
reduce the weight of high-speed passenger-train cars. 
Equally significant is the fact that no one knows how 
much it would cost if a general program of building 
light-weight equipment should be undertaken. The 
trains that are now in service and those that shortly will 
be placed in service will provide the experience and the 
statistics upon which, later, to base more confident con- 
clusions. But all such trains that have been built have 
been of such special design and construction that none of 
the benefits that will come from mass production have as 
yet been realized. 

Another unknown, but probably important, factor 
is the precise effect of heavy, compared with lighter, 
axle loads upon both track and wheels when trains are 
regularly operated at very high speeds. What needs to 
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ne to prepare track for these speeds is fairly well 

n, but how much more it costs to keep the surface 

ilignment in the necessary condition of near perfec- 

than to maintain it in condition for slower speeds, is 

nown; nor is it known exactly how the tendency for 

to break, may be influenced by the various types 
veights of motive power and equipment. 

1.e Burlington Railroad, after considering all the 

rs that enter into the problem of placing in success- 

peration, between Chicago and Denver, a good-sized 

1 on a schedule of 16 hours, decided on 10 cars of 

stainless steel, of the cross-section shown in Fig. 3, to be 

1 by a Diesel-electric double locomotive. The 

larger power Car is in front and accommodates two 900-hp 

vlinder units in tandem; the smaller, immediately 

wing, has a single 1,200-hp 16-cylinder engine. The 

schedule of this train calls for an average speed of 64.6 

NEW ZEPHYRS UNDER CONSTRUCTION 
Like their four predecessors, the Denver Zephyrs in 
their shape and appearance will follow closely the now- 





Edward G. Budd Mfg. Co 


At WorK ON THE CENTER CaR OF TWIN ZEPHYR 
Articulated End Casting in Place, with Collision Posts 
Being Applied 


iamiliar Zephyr stream-line pattern and contour. Each 
will have an over-all length of about 875 ft and will con- 
sist of 10 cars aside from the two power units, embracing 


press cars. With an exterior width of 10 ft, the cars are 

be slightly wider, inside and out, than conventional 
equipment, and their interior design and appointments 
will embrace many new and certain unique features. 

heir tentative schedule of 16 hours provides for de- 
parture from Chicago at the close of the business day and 
irival in Denver at breakfast-time next morning, with a 

mparable schedule in the opposite direction. This is in 

ontrast with the 27°/,-hour west-bound schedule and the 

-» «hour east-bound running time of the fastest steam 

tr vetween these points. The new trains will save a 
iness day on each trip. 

(wo additional Zephyrs are now under construction. 
‘onsisting of six cars each plus the 1,800-hp Diesel unit, 
seating capacity of 200 each, they will embrace 
1eories and principles that have been time-tested 

thers. They are designed for double daily 

etween Chicago, St. Paul, and Minneapolis, re- 

he present 86-seat Twin Zephyrs. 
ompletion during the summer of 


1936 will 
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bring the Burlington's stream-line fleet up to eight trains, 
and its daily Diesel mileage close to 6,000. 
LIGHT-WEIGHT APPLICATIONS OFFER VAST POSSIBILITIES 


I have endeavored to reflect as accurately as possible 
the experience of nearly a million miles with these small 





PREPARING FOR THE DENVER ZEPHYRS 


New Track Alignment Through the Republican Valley Following 
the 1935 Floods 


light-weight Diesel trains, and to explain that, based on 
experience to date, this general type of train will be pro 
jected into a new field, that of overnight service, on very 
fast schedules. This does not infer that all the problems 
to be encountered in the enlarged field are identically like 
those which have been met, thus far successfully, in the 
small Zephyrs. But there do not seem to be any in- 
herent difficulties; and it appears to be less of an ad 
venture into the unknown to step from the present to 
the larger trains, than was represented by the launching 
of the first Zephyrs. Again, I want to give the metailur 
gists great credit for the possibilities that have been 
opened up to the railways in the way of light-weight 
equipment. They have given us metals far surpassing 
those with which we had dealt formerly, and the modern 
methods of fabricating these superior metals are as essen 
tial as the materials themselves. 

It is of course in the freight department of railroad 
operation that the great number of ton miles are moved. 
Even in such a year as 1935, when business was far below 
normal, the handling of the freight cars themselves, 
exclusive of the load they carried, involved approxi 
mately 400 billion ton-miles. If some of the advantages 
of light-weight passenger-train cars can be embodied in 
freight car construction, the significance to railways 
would be very important. If, for example, freight cars 
that would carry the same load should weigh 25 per cent 
less than they do, it would represent, when all the exist 
ing equipment has been replaced, a saving of 100 billion 
ton-miles. At the conservative estimate of one mill per 
ton mile, this would mean an economy of $100,000,000 
a year. Of course freight cars would not be built of 
stainless steel; but other available steels do make 
possible a reduction of 25 per cent, or more on some types. 

The significance, therefore, of these light-weight trains 
is not found in the comparatively small figures that they 
themselves represent, but in the idea that they sym 
bolize, namely, the performing of work with a minimum 
of effort. This idea, I believe, will be carried out to a 
greater or less extent in all future railway equipment, 
both passenger and freight, as well as in locomotives. 











Underpinning the Tower of Trinity Church 


Settling of Famous New York Landmark 
By Raven H 


Vice-PresipeNnt, THe Founpati 


] "SHEN the present Trinity Church structure 
“ was bequn in 1839, the builders constructed 
the tower foundations on a stratum of coarse sand and 
gravel which must have seemed quite adequate. But 
this firm material was in fact only 12 ft thick, being 
underlain to a depth of 34 /t by a mixture of soft 
moist clay, fine sand, and finally quicksand. When 
subways were constructed in adjacent streets and the 
foundations for the tall buildings of the financial dis- 
trict were sunk nearby, measures were taken to avoid 
disturbing the tower foundations, but it was later dis- 
the first Trinity Church structure was built on 
Broadway at the head of Wall Street, in the city 
of New York. The site was at that time just within the 
wall from which Wall Street, then the northern boundary 
of the colonial town, got its name. For eighty years this 
church was a landmark on sea and shore, but it was 
burned during the Revolution, in 1776. A_ second 
church was begun on the same site in 1788. Fifty years 
later it was taken down because of structural weakness. 
Che present structure was begun in 1839 and completed 
in 1846. Since that time the population of the area now 
occupied by the five boroughs of New York City has in- 
creased from 391,000 to about 7,300,000 people. 

The present church, which is 
built of brownstone in the perpen- 
dicular Gothic style, is about 79 ft 
wide and 166 ft long. The chapel, 
which projects beyond the main 
northerly wall at the northwest 
corner, is not a part of the original 
church. Projecting porches at the 
northeast and southeast corners 
cover the side entrances. The 
principal entrance, on the east 
side of the church at the end of 
Wall Street, is located in the base 
of the rectangular tower. The 
latter is 134 ft 4 in. in height, and 
is surmounted by an octagonal 
spire 140 ft 1 in. in height. The 
cross at the top of the spire is 
280 ft 5 in. above the base of the 
tower. 

High windows in the easterly 
wall of the church, on each side, 
make the tower practically an in- 
dependent structure. Two pro- 
jecting buttresses reinforce each 
of its four sides, except where the 
east wall of the church replaces 
the lower part of the westerly 
buttresses. The tower projects 
14 ft beyond the east wall of the 
church, and is 47 ft wide, meas 
ured outside the buttresses. The 
center line coincides with the axis 
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Presents Difficult Underpinning Problem 
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covered that the tower was out of plumb and was set- 
tling at an increasing rate with an inclination toward 
the east. It was thus necessary to provide underpin- 
ning of maximum capacity while removing only a very 
small part of the existing bearing area. It was decided 
to jack down to hardpan 17 steel cylindrical piers 42 
in. in diameter, excavating during the process and 
afterward filling the piers with concrete. In view of 
the hazardous nature of the undertaking and the 
limited working area available, the means employed 
by Mr. Chambers for the work are of unusual interest. 


of the nave. Tower and spire are of brownstone ashlar, 
and the workmanship is of remarkably fine character. 

When built, this tower and spire formed a commanding 
structure. Though still separated from other edifices by 
street and churchyard (in which are buried many whose 
names are a part of early American history) church and 
spire are now overshadowed by the tall buildings of the 
financial district. In Fig. 1 is shown a sectional plan 
and elevation of the tower base. 

The foundation of the tower is of hard brownstone 
rubble masonry laid in cement mortar, which after almost 
a hundred years has attained such hardness and adhesion 
that the masonry is almost monolithic, and it is difficult 
to separate the stones from the mortar. The walls of 
the foundation form a_ hollow 
prism and the space within is 
filled with concrete. The bottom 
of the tower foundation is about 
12 ft below the surface of the 
ground, where it rests upon a 
stratum of coarse sand and gravel 
which must have seemed very 
adequate when the tower was 
built. However, this stratum is 
only about 12 ft deep. Beneath 
it, extending down to ground- 
water level 22 ft below the bot- 
tom of the tower foundation, lies 
a mixture of soft moist clay and 
fine sand. Below ground-water 
level is a quicksand stratum 
about 24 ft deep, composed of a 
mixture of saturated clay and 
fine sand. This in turn rests 
upon the characteristic hardpan 
stratum overlying the rock in the 
southern part of Manhattan. 
The hardpan, which is of glacial 
origin, is a dense, hard mixture 
of boulder till, sand, gravel, and 
boulders. The boulders in the 
hardpan are of a different com 
position from the bedrock, and 
are often of considerable size 
At this site the hardpan 1s trom 
12 to 15 ft in thickness, and the 
bedrock, which is the mica schist 
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common to Manhattan, lies 70 
to 77 ft below the surface of the 
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foundations of Trinity tower (about 70 ft away) is 56 ft 
below the bottom of the tower foundation. Figure 2, 
a vertical cross section at the northerly face of the tower, 
shows the relation of the tower foundation to the Broad- 
way subway and to the building foundations previously 
referred to. The underpinning shown in this figure and 
in Fig. 1 is that which has been installed recently. 


SURVEY REVEALS EXTENT OF SETTLEMENT 


For some time it had been known that the easterly 
part of the church was moving. This was evidenced by 
the opening and widening of cracks, particularly in the 
arches over the clerestory windows. Apparently this 
movement had been accelerating, although no cracks 
had appeared in the masonry of the tower. A survey, 
with instruments, made in March 1935, disclosed that 
the tower and easterly part of the church had settled, 
and that the tower was leaning in such a way that its 
top was 7'/, in. farther north and 11*/s in. farther east 
than its base. Furthermore, the top of the spire was 
\y''s in. farther east than its base, and although the 
base of the spire was 7'/, in. north of the tower base, its 
top was 4'/s in. south of the tower base. That is, the 
axis of the spire did not correspond with the axis of the 
tower. In addition, the top of the plinth course at the 
vase of the tower, which presumably was level when it 
was built, was out of level as much as 4 in., having settled 
more at the easterly side. From March, when the first 
survey was made, to the first part of July, when the sink- 
ing of the underpinning cylinders was begun, the tower 
settled from '/s to 3/1 in. more. 

When informed of these conditions, the church authori- 
ues decided that steps should be taken to arrest the 
movement then in progress and to prevent any further 
movement. Accordingly studies of all conditions affect- 
ing the stability of the tower were begun and underpin- 
ung plans and specifications were prepared. 



























































ground (58 to 65 ft below the G : YY 
bottom of the tower foundation). ZZc-====" a }----- 4 r roo GQ 

When the subway was built | |! 
under Broadway in 1904, some = | KG tsY 
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SECTIONAL PLAN AND ELEVATION oF TRINITY CHURCH 
TOWER AT GROUND LINE 


The spire and tower were estimated to weigh 9,600 tons, 
and the foundation below ground, 2,300 tons, making a 
total weight of 11,900 tons resting on a soil area of about 
2,500 sq ft, or an average load of about 4.8 tons per sq 
ft. But as the center of gravity of these loads did not 
correspond with the center of gravity of the foundation 
bearing area, the actual load on the soil at the extreme 
westerly side of the foundation had reached about 6 tons 
per sq ft. This condition was surprising since the east 
side was settling faster, and the tower was leaning 
toward the east. It is probable, however, that the tower 
received some lateral support on its west side from the 
main church structure. 

It was not planned to attempt to raise or straighten the 
tower, as its considerable weight, resting on a compara- 
tively small area, would have made such an attempt dis- 
proportionately expensive. Furthermore, any straight- 
ening of the tower would have caused disturbance and 
damage to the walls of the church, and the lean of the 
tower had not yet reached a point such as to be readily 
noticeable. 

The soil under the tower was heavily overloaded. The 
tower was settling and moving, and would continue to 
settle and move until some form of additional support 
was provided. Since any disturbance of the soil under 


the foundation due to underpinning operations would un- 
doubtedly cause some acceleration of this movement, it 
was obvious that temporary shoring was advisable. 

In selecting the type of underpinning to be used, con- 
sideration was given to the comparatively small area of 
the existing foundations, the danger consequent to tak- 
ing away even a small part of the existing bearing area, 




















and the risk involved in disturb 
ing the soil below the foundation. 
It was evident that the under- 
pinning must provide the neces- 
sary load-carrying capacity within 
the smallest practicable area. 
Chis in turn required that the 
bearing area of the underpinning 
must be as small as possible, 
therefore necessitating that it be 
carried down to rock, 60 to 65 ft 
below the bottom of the tower 
foundation. As this elevation 
was below the ground-water level, 
it would be necessary to use 
pneumatic caissons. 


INSTALLING TEMPORARY SHORING 


As temporary shoring, it was 
decided to install needle beams 
under the side walls of the tower, 
projecting out on either side. 
[hese walls are about 7 ft thick 
at the base and are without 
openings for the greater part of 
their height, so they proved well 
adapted to transmit the effect of 
the needles to all parts of the 
tower. To avoid damage to the 
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by slacking off on the screw-ja 
and tightening the 2-in. bolts 
space having been left for this 
purpose between the tops of the 
needles and the bottoms of the 
27-in. beams. This was done to 
compensate for the subsequent 
shortening of the underpinning 
pier and deflection of the 27-in 
beams under load. 

Two men, operating the screw- 
jacks with an 8-ft lever, could 
produce an uplift of 30 tons with 
each jack, or a total of 120 tons 
on each end of each needle. The 
combined lifting force of the four 
needles, acting on the walls of 
the tower, was thus about 1,100 
tons, causing a maximum stress 
in the medium steel needle beams 
of about 24,000 Ib per sq in. 
After the needles were installed, 
the screw-jacks were tightened 
at short intervals, both day and 
night, until all but two of the 
underpinning piers had been com- 
pleted. 

As has been stated, the average 
bearing of the tower foundation 


S 


& 


fine ashlar masonry of the tower, The Main Entrance Is Located in the Base of the on the soil was 4.8 tons per sq ft. 


the needles were set below the 
ground level. This necessitated 
the excavation of two pits, one on each side of the tower, 
8 ft deep and of sufficient size to provide room for the 
operation of screw-jacks. Holes 3 ft wide were cut 
through the tower foundation. As the bottoms of these 
holes were more than 6 ft above the bottom of the foun 
dation, no loss of bearing area resulted. 

Since the use of deep, heavy girders 60 ft long would 
have been difficult and expensive, a center support was 
provided by sinking an underpinning pier under the 
center of the tower (Fig. 1). The method of sinking this 
pier will be described later. Two 
needles, each consisting of two 
36-in., 230-lb beams 29 ft long 


Rectangular Tower 


Since the uplift of the shoring 
needles was 1,100 tons, the shor 
ing was equivalent to about 230 sq ft of additional 
foundation area of equal value, or about 9 per cent of 
the total area of the existing foundation. The additional 
bearing provided by the shoring was about equal to the 
bearing area destroyed by cutting, in the foundations, 
17 holes 4 ft in diameter, for the underpinning cylinders 

Seventeen underpinning piers were to be installed 
under the tower. Each was to consist of a steel cylinder 
42 in. in outside diameter, built up of short sections 
which were to be jacked and excavated down to rock and 













































































were placed under each side wall. 

Che outer end of each needle was 774 Broadway | L 
carried on four 35-ton steel screw- “*i} 90 Oe 2 ae nies | 
jacks supported on four 15-in. ~°* eee Do Ce. ee 
channels, which rested on an 8 -- fT ——— i Sere 

by 10-ft timber mat. The inner ~.*)| Hy - | | ae) as J \ Bottom o 
ends of the needles were sus- a. be Ceara es. yeas |- |) ae | 1 IF Froundetir 
pended by 32 bolts 2 in. in diame- 4: a : AAT i, at Sow 
ter from four 27-in., 91-lb I-beams, ee i} | at 
which ran at right angles to the 2?: aia itil HT | | | ; oy 
needles and rested on the under- &3. =—— ne HH nt 
pinning cylinder. An oak-plank 5t, | , 

mat 4 in. thick, 3 ft wide, and 5 ft 32. Quichsa 
long, was placed over each needle oa | | | 

where it passed under the wall, ¢°:| saeaen of 

and the space between the mat .:' 

and the masonry of the tower was * 

packed with mortar composed of  *!'{yeo% 

one part quick-setting cement to sepmeremade 


one part sand. This mortar was 
only slightly moistened and was 
packed and rammed into place 
The needles were placed level, 
but after the dry mortar packing 
had set, their inner ends were raised 






































Fic. 2. Secrionat ELEVATION AT NortTH Face or TRINITY 
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Showing Subsoil Conditions and Adjacent Subsurface Structures 








then filled with concrete up to the bottom 
ashlar masonry. 

Before excavating for these piers it was 
frst necessary to dig horizontal holes 
through the foundation masonry to the 
iesired location under the tower. The 
bottoms of these holes were about 6 ft 
above the bottom of the tower foundation, 
and as they were only about 4 ft wide, the 
masonry below each hole acted as an in- 
verted arch to carry the tower loads to the 
soil below, thus avoiding diminution of the 
hearing area of the original foundation to 
any appreciable extent. From the bot- 
toms of these horizontal holes, vertical 
shafts about 4 ft in diameter were exca- 
vated to the bottom of the foundation, and 
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in these the first sections of the steel cylin- 
ders were set. The cylinders were then 
iacked down against the weight of the 
tower above, as the displaced soil was 
excavated. 

In general, the bottoms of the cylinders 
were embedded in the soil, and no excava- 
tion was made below them until hardpan 
was reached. All excavating below ground- 
water level, about 22 ft below the bottom 
{ the original tower foundation, was done 
under compressed air. As shown in Fig. 3, 
each cylinder section was fitted with two 
liaphragms, the lower about 8 ft above the 
bottom, and the second about 8 ft higher, 
forming a working chamber and an air lock, — 
respectively. Removable doors were fitted 

each of the diaphragms, together with 
the necessary compressed-air piping. A 
man in the working chamber excavated the 
material, which was drawn up in pails by a 
second worker stationed in the air lock. 

\fter six pails were lifted into the air lock, i 
the bottom door was closed. The com- 
pressed air was then discharged from the 
ir lock, the upper door opened, and the 
pails drawn up and out of the cylinder by 

















SECTION B-B 








men at the top. 
lhe working chambers were supplied 








with compressed air at a pressure sufficient 
to balance the hydrostatic pressure and to 








exclude the water and quicksand from the 





working chamber, The maximum air pres- 





‘1:2 Concrete, Quick Setting Cement 











sure under which the men worked was 15.5 - 
ib above atmospheric pressure, or about 

two atmospheres. Compressed air at a 

pressure of 100 lb was supplied to operate the pneumatic 
tools and drills used to excavate the hardpan and 
doulders. Excavation was carried on continuously and 
without interruption, from ground water until rock was 
reached, cleaned off, and the bottom of each cylinder 
sealed with concrete about 6 ft thick. The men under 
ure worked in three shifts per 24 hours, each 
it being divided into half shifts each 3*/, hours long, 
. halt-hour interval between. 


alr pres 


SINKING UNDERPINNING CYLINDERS 


iW lraulic jacks, each of 100 tons capacity, were 
sed t e the steel cylinders into the soil. The maxi- 
riction developed on the surface of the cylin- 
m 200 to 225 Ib per sq ft. The jacks were 
rom horizontal beams bearing against the 
the tower above. Additional sections of 





41 ~ 


1F Thick 
SECTION AND PLAN C-C 
DetTaiL OF TYPICAL UNDERPINNING PIER 


Fic. 3. 


the cylinders were added at the top, below the jacks, as 
the sinking progressed. The cylinder at the center of 
the tower, which was used as previously described to sup- 
port the ends of the shoring needles, was jacked down 
against steel beams supported on the ends of the needles 
and anchored to them by eight bolts 2 in. in diameter, 
thus transmitting the reaction of the hydraulic jacks 
to the side walls of the tower. After the shoring was re- 
moved, three of the 36-in. shoring beams were cut off 
and placed across the tower with their ends under the 
side walls and their centers bearing on the center pier. 
Steel wedges were then driven at the ends of the beams, 
and in this manner a part of the weight of the tower walls 
was transferred to the pier. 

The steel cylinder sections were each 4 ft 1 in. long. 
Each consisted of a universal plate 48 in. wide, rolled to 
an outside diameter of 42 in., and welded. At each end 
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of each cylinder section was welded a flat ring 42 in. in 
outside diameter, 3 in. wide, and '/, in. thick, punched 
about 3*/, in. on centers for bolts */, in. in diameter, by 
which the sections were to be connected. The cylinder 
sections were tested by an inside pressure of 50 Ib per 


) 


sq in. 

* bearing ring 49'/, in. in outside diameter, 9 in. wide, 
and 1'/, in. thick, was placed at the top of each cylinder 
and centered by an angle guide ring. Under the bottom 
of each cylinder were placed eight curved plates, each 9 
in. wide and 1'/, in. thick, laid in a ring 48'/, in. in out- 
side diameter, on a concrete bed placed on rock. 
[wenty-four sets of steel wedges were used to insure full 
bearing of the cylinder on these rings. 

Che first three caissons, 5, 1, and 2 (Fig. 1), were sunk, 
one at a time, in the order given. The others were sunk 
in pairs in the order in which they are numbered. Quick- 
setting cement was used for the bed on rock and for the 
caps. The top 6 in. of the cap was placed after the rest 
of the cap had set. It was composed of one part quick 
setting cement and one part sand, mixed very dry and 
rammed into place. 


SOME GENERAL ASPECTS OF THE WORK 


According to the building code of the City of New 
York, the load-carrying capacity of the piers, considered 
as reinforced concrete columns, is 500 Ib per sq in. on the 
area of the concrete, plus 7,500 Ib per sq in. on that part 
of the area of the steel shell which is equivalent to 4 per 
cent of the area of the concrete, plus a load per square 
inch on the area of the concrete equal to twice the area 
of the steel shell, limited to 2 per cent of the area of the 
concrete, divided by the area of the concrete, multiplied 
by 16,000 Ib. Since the area of the concrete is 1,320 
sq in. and the area of the steel shell_is 65 sq in., the area 
of the steel shell divided by the 
area of the concrete is 4.9 per 
cent, and the allowable load on 
the cylinders is about 950 tons 

If the whole weight of the 
tower, spire, and original foun 
dation were carried by the 17 
underpinning piers, the average 
load on each pier would be 700 
tons. It was not possible, how 
ever, to locate the piers so that 
their combined center of grav 
ity would correspond with the 
center of gravity of the loads, 
and as a result the most east 
erly piers might conceivably 
have an additional load of 75 
tonseach. On the other hand, 
it is unlikely that the entire 
load will be imposed upon the 
piers, as only about 10 per cent 
of the bearing area of the origi 
nal foundation was destroyed 
by the underpinning operations 

The proportional load which 
each pier will carry is in the 
end determined by the amount 
of settlement taking place at 
that location after the pier is 
completed [The tower con 
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from the time when the sinking of the piers was bevyp 
until the completion of the last pier was about 7/, in 
more on the east side than on the west. Up to the time 
the underpinning was completed, the maximum settle. 
ment which had taken place at the location of any one 
pier after its completion was °/\5 in., at Pier 1. Ap 
almost equal amount of settlement occurred after com. 
pletion at Piers 2, 3E, 3W, 4E, and 4W. Computation 
of the stress in these columns, using a modulus of elas. 
ticity of concrete of 2,000,000 and a length of column of 
70 to 75 ft, indicates that the load on these piers approxi. 
mates that permitted by the building code formula 
However, the driving of wedges at the ends of the beams 
supported by the pier S lightened the loads on these piers 
to some extent. The settlement at the two most easterly 
piers after their completion was considerably less than 
the settlement at the piers near the center of the tower 
and the load on them must, accordingly, be less. No 
further settlement occurred after the last underpinning 
pier was completed. 

All the work was done within a fenced-off area around 
the tower. The approaches to the side entrances of th 
church were not closed, and at no time were the church 
services interrupted. The outside dimensions of th 
fenced-off area were 84 ft (parallel to Broadway) by 
51 ft, but within it the tower itself occupied an area oj 
14 by 47 ft, and a considerable part of the remaining area 
was taken up by electrically driven air-compressors 
office, lockers, change house for compressed-air workers 
and a space about 16 ft by 20 ft reserved for the temp: 
rary storage of excavated materials. These materials 
were removed at night when the Broadway traffic was at 
a minimum. The air-compressor plant had a capacit 
of 360 cu ft per min of free air, delivered at a pressure o! 
100 Ib per sq in. for the pneumatic tools; and 514 cu ft 
per min of free air delivered at 
a pressure up to 30 Ib per sq in 
for the caissons. 

Work was begun on June 10) 
1935. Sinking of the first 
caisson was begun on July 9 
and air pressure was turned off 
in the seventeenth and last 
caisson on September 27. Th 
sinking of a caisson down t 
rock was usually completed in 
four days, and no caisson wor! 
was done on Saturdays, Sun 
days, or holidays. The cost 
the underpinning work was 
about $100,000. 

The work was done under th 
general direction of Hobar' 
Upjohn, president of the New 
York Chapter, American Inst: 
tute of Architects, and archi 
tect for Trinity Church. Th 
construction work was done b) 
the H. J. Deutschbein Com 
pany, of which H. J. Deutsch 
bein, Assoc. M. Am. Soe. C.E 
is president. All instrumenta 
surveys and the inspection | 
the rock at the bottom of all th 
caissons was done by Charles 
Scott Landers, M.Am.Soe.C.! 


tinued settling during the un- © Wurts Bros 
‘rpinning operations, and the ’ a , The plans and specification 
dery ae ee d Att Sarnts CHAPEL, TRINITY CHURCH The pla P thor, and 
piers were necessarily finished were drawn by the author, ane 
d unde’ 


at different times. The maxi 
mum settlement of the tower 


This Chapel, at the Northwest Corner of the Church, 
Is Not a Part of the Original Structure 


the work was perforn 
his supervision. 





. A Portable Hydraulic Laboratory 


n., The Development of an Ingenious Device for Demonstrating Flow 







ie By Scorr B. Litty 
ne MemBer AMERICAN Society or Crvit ENGINEERS 
An Peoressor OF Crvit ENGINEERING, SWARTHMORE COLLEGE, SWARTHMORE, Pa. 
m- 
on MONG the models exhibited at the Cornell meet- 
ont A ing of the Society for the Promotion of Engineering 
Ol Education, held at Ithaca, N.Y., June 19-23, 
xI- (934, was a celluloid flume, which, when placed so that 
ila. it discharged into a sink, could be used to show certain 
= hydraulic phenomena. I believe that it was part of the 
ers lowa State exhibit, but the instructor who furnished it 
tly said that the idea was not original with him, and that 
lan he had seen something like it in another school. When 
ver, we decided to build apparatus of somewhat similar type 
No at Swarthmore, we immediately ran into difficulties, as 
mg there were no sinks in any of our classrooms. We felt 
that half the benefit of such a device would be lost if 
und the students had to go into the hydraulic laboratory to 
the see it, and so we planned at first to install a sink in 
rch one of the largerlecture rooms. But 
the this would detract from the room’s N teaching hydraulics it ts customary Re}: Cention Wee 
by appearance, and an estimate of cost to bring students to a laboratory for tna + en Shaan 
heat showed that it would be cheaper demonstration and experimentation. i 
area to build a self-contained unit, using But a room suitable for such purposes use. The lower part of the frame- 
mee, , centrifugal pump and a tank, was not available at Swarthmore College. work is enclosed with fiber board, 
cers than to alter a lecture room. Would it be necessary, then, to continue painted gray. 
a Furthermore, such apparatus would the earlier method of teaching without A small distributor, shown in 
rars be movable and could be usedin any apparatus?’ By no means, said Pro- Fig. 3, covers the opening of the inlet 
aS al lassroom without affecting the use- fessor Lilly—just bring the laboratory to pipe in the tower. This device, 
ERY fulness of the room for other the student! And this actually has been which looks like an umbrella, was 
“a purposes. — oo a self-contained unit designed by George Bourdelais, our 
“a AY : which will permit water to be observed superintendent of shops, and con- 
ed at CONSTRI pepe “ ee flowing through a variety of orifices and tributes much to the momar of the 
qin uememnaian over a number of different types of weirs laboratory, particularly in the study 
Our plans, as finally developed, —the whole mounted on casters and cap- of flow through orifices. The four 
e WV, provided a tower at one end sothat able of being moved about from one openings in it are so arranged that 
- the apparatus could be used fordem- classroom to another. The followingar- whatever water flows through them 
ily : mstrating flow through orifices as  ficle, telling how the portable hydraulic passes downward along the upper 
ad of well as through weirs. We bought J/aboratory is constructed, the method of surface of the distributor to meet 
— the thickest celluloid we could find operating it, and the purposes it serves, the remainder of the flow coming 
oye minimize warping. Since the will be found of unusual interest. up from below around the under 
owen apparatus was to be moved about surface. The impact resulting from 
irom one room to another, it had to be unusually the interaction of these two streams frees the water in 
tight and strong. Accordingly, the bottom was built the tower from turbulence to a marked degree. 
“ong up of two thicknesses of celluloid, with the lower sheet There are two openings in the tower. The higher, 
= “ enough wider than the upper to be flush with the sides. about 12 in. above the bottom, consists of a hole in the 
- \ solid base seemed desirable, and a 2-in. plank was celluloid 2 in. in diameter. Around three sides of the 
an used tor this purpose. The finished flume is 5 in. wide _ hole are slots in which thin copper plates can be inserted. 
[obart — the tower is 5 in. square. The top of the tower is Of course, orifices of any desired shape or size can be cut 
Mes 30 in above the bottom of the flume, and the sides of the in these plates. We use almost exclusively three orifices, 
"lest res are 81/2 in. high and 50 in. long. <A general view consisting of a ! in. round opening, a '/»-in. square 
sare ) ~ apparatus is Shown in Fig. 1. opening, and one in the shape of an equilateral triangle 
The ; he Iramework for the plank base of the flume con- with an altitude of '/; in. The plates for these and for 
Sees es of angles and strap iron with three shelves or plat- one additional orifice, a smaller round one, may be seen 
Tam = , he lower platform carries the pump and tank. in Fig. 1. The centers of the orifices coincide with the 
“en Lg bam = installed was found to be too small. center of the 2-in. circular hole previously mentioned. 
"CE . ms ~ flume and the tower were full of water, the level At the very bottom of the tower, as shown in Fig. 2, is 
aaaal a “a ik was so low that the pump did not function an orifice 2 in. square, in front of which is a thin vertical 
sion of ” . o. : With the present arrangement, the water is gate raised and lowered by a rack and pinion. The 
“all the rl - to - tank, as shown in Fig. 2, so that the pinion is mounted on the shaft with a large knurled 
“harles ae throttled down as low as desired and still head and a graduated sleeve, so that the gate can be set 
CE ee fr — to run smoothly. The fixed shelf di- accurately at any height. With this adjustment, it is 
nations cal : t le pump is used for storing the movable possible to maintain the head in the tower at any de- 
oe. oo ay od —— lhe third shelf is attached to sired height, and thus to keep a fixed head on any orifice. 
+ unde” many us shelf can be raised and lowered and has In working with the portable laboratory the demon- 


very convenient when the apparatus is in strator occasionally found it easy to become so absorbed 
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in the operation of the flume or the weirs as to fail to 
notice the water rising in the tower. To guard against 
an overflow, there is a mercury switch at the top of the 
tower, operated by a float, which stops the pump. 
An outlet is provided in the copper basin into which the 
flume discharges, to facilitate emptying the tank. 





Fic. 2. 
DRAWING 
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Tank 
Capacity 15 Gal 
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When the opening into the tank is stopped, the pump will 
quickly unwater the apparatus. Stopcocks are provided 
near the pump to drain water that cannot be pumped out. 

For mobility, the framework is mounted upon three 
ball-bearing castors with wheels 4 in. in diameter. 
There are also three threaded rods which can be used 
for leveling the apparatus or for giving the flume a grade 
when that seems desirable. 

A fixture with slots, similar to that on the upper orifice 
in the tower, is used at the end of the flume. This will 
take copper sheets in which weirs of various forms have 
been cut. In Fig. 4 this fixture, containing the rec- 
tangular-notched weir, can be seen in operation. We 
have so far confined ourselves to two such weirs, a 
rectangular notch and a right-angled V-notch. 

A suppressed weir, a broad-crested weir, or a model of 
the spillway of a dam can be inserted in the flume about 
one-third of the way from the tower to the outlet. These 
models are held in position by a rod passing through the 
walls of the flume about 2 in. above the bottom. In 
Fig. 5 may be seen a broad-crested weir in place. 


USES OF THE PORTABLE LABORATORY 


So much for the construction of the laboratory. The 
next question is: What can be done with it? It never 
has been our intention to stress the quantitative side of 
the apparatus. We wanted to be able to show what 
was meant by the various terms, and to simplify the 
work so that the ground could be covered in a quicker 
and more effective manner. 
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Considering first the orifice—the vena contracta, {he 
path of the jet, and the inversion of the jet can be demon. 
strated easily (Figs. 6 and 7). The coefficient of con. 
traction can be determined by measurement, with the 
usual amount of difficulty attending that operation. The 
coefficient of velocity can be determined from the path 
of the jet, the coordinates of a point on 
the jet being easily measured. 


WORKING 
The weirs at the end of the flume show 


or PORTABLE 


Hypravutic Lanoratory the shape of the nappe, and after the 


student has watched the form change 
with the changing head, he has a clear 
idea of why it is necessary to use a factor 
to allow for the reduction of the width of 
the nappe as the head increases. With 
the suppressed weir mounted in the 
channel, it is easy to demonstrate what 
happens when a weir is improperly venti- 
lated. The student can see the effects 
of the vacuum forming behind the nappe, 
can watch the water cling to the face of 
the weir over a part of the width and then 
spring clear, and can observe the general 
uncertainty of the flow under such condi- 
tions. 

The model of the broad-crested weir 
is especially interesting. The line of the 
surface of the water, as observed through 
the sides of the flume (Fig. 5), conveys a 
much more vivid picture than a line draw- 
ing in a book. The student can see the 
first drop followed by the gradual change 
in depth as the velocity increases. The 
standing waves below a submerged weir 
can be obtained with little difficulty. The 
facilities for demonstrating these typical 
hydraulic problems at the time they are 
studied in the text is a great aid to teacher 
and student alike. 

A model of the spillway of the Cono- 
wingo Dam is ideal for getting a high velocity at the foot 
of the slope when the hydraulic jump is under considera- 
tion. The position of the jump can be changed with the 
head and with the depth of the water below the spill- 
way. This depth is controlled by raising or lowering 
the fixture which carries the weirs at the end of the flume. 

Time problems can be arranged. The time necessary 
to lower the level of the water in the tower a certain dis- 
tance or the time required to lower the water level in 
the flume can be determined. Hook gages are installed 
in the flume for this purpose and a gage is etched on a side 
of the tower with the zero corresponding with the center 
of the orifice in the thin copper plate. Another ad- 
vantage of the time problem as a means of instruction 1s 
that, in addition to the effects of motion in the body of 
water being emptied, the student can see that the nappe 
clings to the face of the thin plate when the head is low. 
This will impress upon him the fact that he should never 
attempt to integrate for the time when his lower limit 
the head on the bottom of a weir. This clinging can be 
observed even with the V-notched weir. 

These are only a few of the many things that can be 
shown with this device. It is so simple and so easil) 
controlled that the student can learn a great deal by 
watching the effect of changing the flow. Turbulent 
flow, once seen, will always be remembered, and the 
difficulties in measuring the head with a hook gage with 
out a stilling chamber, or of calipering a jet, have Py 
greater significance after they have been experience® 
We feel our $350 investment has yielded a rich returm 
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ENp CONTRACTIONS FOR A 
ANGULAR-NOTCHED WEIR 

of This Device Contractions 
Be Seen and Measured 


Fic.5. A Broap-CrEesTtep WEIR SHOW 
ING NON-UNIFORM FLOW 

This Form of Weir Is Used to Illustrate 
the Drop-Down Curve 





FLow THROUGH A STANDARD 





Fic. 7. THe TRIANGULAR ORIPICI 
CIRCULAR ORIFICE SHOWS THE INVERSION OF THE JET 
i Contracta Cy Can Be Deter- Fic. 3 A CLose-UP oF THE STILLING Device, The Pump Is Maintaining a Constant 
ned from the Jet SHOWING SLOTS IN UMBRELLA COVER Head Without Turbulence 





STANDING WAVE BELOW A SUBMERGED WEIR Fic. 9. A MopgL or THE SpPILLWay, CONOWINGO DAM 


Adjusted Within Narrow Limits by the Valve rhis Is an Ideal Device for Showing the Hydraulic Jump. Gravel 
The By-Pass Valve Prevents Churning Glued to a Metal Plate Provides a Removable Rough Channel 














Traffic Regulation for 38th Street Tunnel 


Proposed Plan Will Avoid Local Delays to New York's Through Traffic 


By Anvers Butt 


Member American Society or Crvit. ENGINEERS 


Assistant ENGINEER, Boarp oF TRANSPORTATION, New York, N.Y. 


MONG the vehicular tunnels 
A planned for the Metropolitan 
District of New York, the 
3-link system connecting Weehaw- 
ken, N.J., with the Borough of 
Queens on Long Island is of special 
interest from the point of view of 
traffic regulation. Designed as a twin 
tunnel throughout, this system, when 
complete, will constitute two inde- 
pendent two-lane roadways 21 to 
21'/, ft wide, one for east-bound and 
the other for west-bound traffic, 
offering unobstructed passage for a 
distance of 4.2 miles, or 6.4 miles 
when the open-air feeders in New 
Jersey, Queens, and Brooklyn are 
included. Ataspeed of 20 miles per 
hr these distances may be covered in 
15 min and 23 min, respectively. A 
plan of the entire system, the cost 
of which has been estimated at 
about 180 million dollars, is shown 
in Fig. 1. 

The western link, comprising the 
Midtown Hudson Tunnel and ex- 
tending from Homestead, N.J., 
over Weehawken to the West Side, 
Manhattan, is in course of construc- 


tion under the direction of the Port of New York Author- 
ity. The south tube, which for initial operation will 
accommodate both east- and west-bound traffic, was 
holed through last August and is scheduled to be in 
The eastern link, compris- 
ing a tunnel under the East River and extending from _ tion. 
the East Side, Manhattan, over Queens to Brooklyn, 
is under the direction of the New York City Tunnel 
The work on this part has not yet reached 


operation by January 1938. 


Authority. 
the design stage. 


So far no steps have been taken toward starting work 
on the crosstown link, although it will be urgently needed 
when the new river tunnels are put in operation. 


out additional facilities to take 


ONSTRUCTION of the first tube 

in New York City’s second under- 
ground vehicular crossing of the Hud- 
son—-the Midtown Hudson Tunnel, con- 
necting the Borough of Manhattan with 
Weehawken, N.J.—1s steadily progress- 
ing, and is scheduled for completion in 
1938. A similar tunnel is planned 
under the East River, giving access to the 
Borough of Queens and the 1939 World's 
Fair grounds, and the two are scheduled 
ultimately to be connected by tubes under 
37th and 38th streets, Manhatian. A 
plan for regulating traffic in this tntri- 
cate three-link tunnel system is here pre- 
sented by Mr. Bull. Although under 
this plan the services of an experienced 
dispatcher will be required to control 
operations in general, the mechanism of 
the control system is automatic. By the 
use of electro-mechanical car counters, 
and of signal control and traffic indicat- 
ing devices, it will be possible for cars 
entering the tunnel at intermediate junc- 
tion points to replace outgoing cars with- 
out slowing up the through traffic, insur- 
ing in this way maximum efficiency in 
the operation of the tunnel. 


axes. 


With- 


traffic without mutual interference 
is a question that assumes special 
significance at the East Side, Man- 
hattan, junction, where the end of 
the river section is far below the sur- 
face of the ground. 

In planning the crosstown link, 
much thought was given to the solu- 
tion of this problem, which was dis- 
cussed by the late John R. Slattery, 
M. Am. Soc. C.E., in an article 
published in Crvit ENGINEERING 
for October 1931. Two main alter- 
natives were considered—whether 
to merge the two streams of traffic 
at a “mixing plaza’’ located above 
ground or at one located under- 
ground. The first alternative was 
given preference, principally be- 
cause it was feared that the unavoid- 
able traffic holdups attending an 
underground mixing might produce 
such unfavorable reactions, both 
psychological and physical, on the 
part of the motorists as to jeopard- 
ize the economy of the entire under- 
taking. It was considered of vital 
importance that motorists entering 
the tunnels at any point should be 


permitted to complete the tunnel passage without inter 
ruption and with the least possible delay. 

In Fig. 2 appears a plaster model of the arrangement 
proposed in the first alternative for carrying ali the tunnel 
traffic to the surface at the East Side, Manhattan, junc- 
Because of the depth below the East River, this 
plan contemplates elliptical spiral loops having a maxi 
mum grade of 4 per cent, a minimum radius of 100 ft, 
and diameters of about 1,400 ft, measured along the major 
While still in the loops, through traffic will be 
separated from local outgoing traffic and led to the mixing 
plaza at Second Avenue and 38th Street, there to be 
merged with local ingoing traffic. 


The loops will in- 





care of the increased traffic, it 
is likely that inconveniences 
will arise of a more serious na- 
ture than those the tunnels are 
intended to relieve. 


OPERATION OF TUNNEL PRE- 
SENTS TRAFFIC PROBLEM 
The operation of the three 

links presents an intricate traf- 

fic problem owing to the fact 
that there will be several junc- 
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tion points where traffic will en- 
ter as well as leave the tunnels. 
How to make the ingoing 
traffic merge with through 
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LOCATION PLAN FOR THE 38TH STREET TUNNEL, New York, N.Y 


This Proposed Vehicular Tunnel Includes Three Principal Links—-The Midtown Hudson 
Tunnel, the Crosstown Tunnel, and the East River Tunnel 
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the distance of travel for through traffic by 3,100 
| involve a loss of time of 1.7 min, assuming a speed 
miles per hr. 


A NEW SOLUTION IS PROPOSED 


\ new solution of the traffic problem has recently been 
worked out by the writer, with a view toward combining 
the desirable features of both the earlier plans. The 
salient characteristics of this latest plan are as follows: 

Through traffic will not be brought to the surface 
it the East Side, Manhattan, junction, but will proceed 
by an undeflected route and easy grades to the chosen 
exits 

Incoming local traffic will enter the through lanes 
at a suitable distance, say 2,400 ft, beyond (in the direc- 
tion of travel) the point at which outgoing traffic will 
leave the through lanes. 

3. All traffic will be let into the tunnels in batches, 
the number of cars in each batch at any time depending 
upon the relative amounts of traffic at the several plazas. 

|. The leading car in each batch will be kept moving 
at a definite speed by means of traffic lights placed at 





sy Day AT THE MANHATTAN ENTRANCE TO HOLLAND TUNNEL 


irequent intervals. When some of the cars leave the 
through lane at an exit point, the remaining cars will 
be impelled to close up, those in the rear temporarily 
ncreasing their speed, so that when passing the next 
ntrance point they will again have the normal speed 
ind spacing. 

)». The regulating of traffic referred to in Paragraphs 

ind 4 will be accomplished by means of simple signal 

juipment, operating automatically under the supervi 
ion of a dispatcher, who by distant control will change 
the ~ of the batches from time to time to suit traffic 
mditions. 

(he proposed plan may be used with equal advantage 
‘or one or several junctions, either above or below ground. 
‘lowever, in order to simplify matters the operation of 
the plan will be explained for one junction only, that at 
the East Side plaza. 

\ tentative layout of tunnel approaches suitable for the 
Proposed plan is shown in Fig. 3. The locations assumed 
‘or the entrance and exit plazas are the same as in a plan 
rked out by the Board of Transportation on the as- 
‘umption that the tunnel across Manhattan would not 
« built. These locations may not, perhaps, be the best 

“i the crosstown tunnel in operation, but will serve 
tive purposes. Level or downhill grades have 

rovided between exit and entrance points to speed 

ne re¢ Cars. 

il system is the outstanding feature of the 

in, which is based on the use of car counters, 


OS 
HUM 
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Fic. 2. ORIGINAL PLAN FOR East SIDE, MANHATTAN, JUNCTION 





Model Illustrating Arrangement for Bringing All Traffic to the 
Surface at Junction Points 


signal lights, controls, and traffic indicators. Devices 
for counting cars will be built into the driveways at 
critical points. The counters may be of the photo 
electric type, responding to the interception of a light 
beam by the cars, or may consist of a rocker plate oper 
ated by the combined action of weight and backward 
“kick’”’ from the driving wheels. The resulting motion 
causes contact to be made for the transmission of an 
electrical impulse every time a driving axle passes over 
the counter. Since in all but exceptional cases a vehicle 
has only one driving axle, only one impulse is ordinarily 
transmitted for each car. 

Counters will be installed in the exit lanes as well as 
in the through lanes just beyond the points where the 
exit lanes turn off. They will also be placed in entrance 
lanes at portals. These will be referred to as ‘‘through 
counters,’ “exit counters,’’ and “entrance counters.”’ 

Signal lights will be needed in entrance lanes and in 
all but the last part of through lanes. For effective con- 
trol these lights will be placed at frequent intervals, say 
150 ft apart, so as to create the impression of motion. 
As it is important to keep traffic in the tunnels moving 
at all times, the colors green and yellow will be used for 
inside traffic lights. A red light is too closely associated 
with stopping, while the yellow light imparts only a warn 
ing. The meaning of the yellow light will be impressed 
upon motorists by prominent illuminated signs reading 
“Never pass a yellow light.’’ Two yellow signal lights 
will be “‘moving,’’ one at least 150 ft ahead of the lead 
ing car and the other abreast of it. The car will not be 
permitted to pass either light. 

In through lanes the speed of the yellow signals will 
be fixed at, say, 30 ft per sec (about 20 miles per hr) and 
their operation will be controlled by a device similar to 
that shown in Fig. 4(a@). This mechanism consists of a 
holder, A, rotating at the rate of one revolution in 100 
sec, and fitted with two brushes, }, b, which slide over the 
contact segments S. Assuming the distance between 
the leading cars in consecutive batches to be 3,000 ft, 
there would be 3,000 divided by 150, or 20 signal lights 
required per batch, 2 yellow and 18 green, for the opera- 
tion of which 20 segments would be needed. Counting 
from the portal, the first segment would be connected 
to lights Nos. 1, 21, and 41, the next segment to Nos. 2, 
22, and 42, and so on. As soon as contact is made be 
tween the front brush and a segment, the lights connected 
to that segment would change from green to yellow, re- 
maining yellow until the rear brush left the segment. 
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| ‘74 wl 
Approximate Length of Connections in Feet 
Entrance Piaza to West Bound Tunnel = 3000 
Entrance Plaza to East Bound Tunnel = 2800 and 2200 
West Bound Tunnel to Exit Plaza = 2400 and 2250 
East Bound Tunnel to Exit Plaza = 2850 


—-—— Pleasure Cars, Entering 
—--—— Pleasure Cars. Leaving 
—- me Trucks, Entenng 
—---came Trucks, Leaving 


Fic.3. Proposep PLAN ror East Sipe, MANHATTAN, 
JUNCTION 
Through Traffic Is Not Brought to the Surface. Incom- 
‘ pal , . —a 
ing Traffic Enters After Outgoing Traffic Has Left 


—— 


3°¢ Ave 





In entrance lanes the speed of the yellow —— 
lights would vary between a maximum of 30 
and a minimum of about 15 ft per sec, depend- 
ing on the number of cars remaining in the 
through lane. The control device for entrance 
lanes would be similar to that shown in Fig. 
4(b). The construction differs from that 
shown in Fig. 4 (a) in that the coatact segments S’ may 
be independently rotated, being mounted on the ratchet 
disk RK. Although clamped to the shaft P by means of 
a friction washer, the disk is prevented from rotating 
with the brush holder by the ratchet r, which engages 
one of the teeth, ¢- The number of the segments S’ 
is determined by the length of the entrance lane, one 
segment being required for each signal light. With the 
holder A’ rotating at the rate of one revolution in 200 
sec, the 17 segments shown would be swept by the brush 
in 85 sec. When, however, the magnet M is energized 
by an impulse from the through counter, the ratchet r 
is withdrawn for an instant, permitting the disk to move 
forward one tooth. With 50 teeth on one-half the pe- 
riphery, each forward step of the disk would increase by 
2 sec the time required for the brushes to sweep the seg- 
ments, and the cars in the entrance lane would be de- 
layed an equal time. When the rear brush leaves the 
last segment, the friction washer (not shown) is auto- 
matically released, and the disk is returned to its starting 





PERSPECTIVE OF MiprowN Hupson TUNNEL, WITH WesT SIDE, 
MANHATTAN, JUNCTION IN FOREGROUND 
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position by the coiled spring C. Two of these controls 
will be required for each entrance lane, operating alter- 
nately. 

An indicator will be placed at each point where traffic 
is admitted to the tunnels to supply the guard stationed 
at that point with the information necessary for directing 


the traffic. Its main features are shown in Fig. 4(c). .- 


It consists of a dial of, say, 2 ft in diameter mounted on 
a post, P, with green and red traffic lights, G and R, 
above. The hand H will be set automatically from the 
dispatcher’s office immediately before the admission of 
each batch, to indicate the number of cars to be admitted, 
after which the green light will be illuminated. At 
terminal plazas the movement of the hand will be con- 
trolled by impulses from the entrance counter in such a 
way that it will move backward one place for each car 
entering the tunnel, finally pointing to zero. At junc- 
tion plazas the movement of the hand will be under the 
additional control of impulses from the exit counter, 
each such impulse causing the hand to move forward 
one place, so that an additional car may be admitted 
for each car leaving the through lane at the exit point. 

If for any reason the full number of cars indicated on 
the dial have not entered the tunnel within a fixed time 
limit, say 80 sec, the hand will be automatically returned 
to zero as the red light appears on top of the dial, signily- 
ing that ingoing traffic must stop. The red light will 
stay on for, say, 20 sec, and then ingoing traffic will be 
resumed. 


HOW THE SIGNAL SYSTEM WILL OPERATE 


The operation of the proposed plan is best explained by 
a few examples, for which it will suffice to consider 4 
single line of traffic moving in one direction. [he 0 
merical figures used in these examples have been arbi- 
trarily chosen, no data being available on which to base 
an estimate. This is of no consequence, however, © 
adjustments are easily made to suit any other condition 
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EXCAVATING FOR WEsT SIDE, MANHATTAN, JUNCTION AT 
West 58TH STREET AND TENTH AVENUE 


In Fig. 5 (@) the parallel lines A-D represent a through 
lane for east-bound traffic, the widened part at A indi- 
cating the entrance plaza at West Side, Manhattan, 
those at B and C, respectively, the East Side entrance 
and exit plazas, which are connected to the through lane 
by lanes B-F and C-E. 

‘Let us assume that during normal capacity traffic, cars 
are admitted to the tunnel at A in batches of 40 with an 
average spacing of 60 ft between cars. These cars will 
be referred to as A-cars. The hand on the indicator at A 
accordingly will move forward to 40 just before the green 
light appears on top of the dial. Vacant spaces of 660 ft 
will be left between the batches, making the distance be- 
tween the leading cars in consecutive batches 3,000ft. To 
facilitate measurements, vertical lines have been drawn 
across the diagram at intervals of 300 ft, the distance 
traveled in 10 sec at 30 ft per sec. 

[he signals for the cars entering at B (B-cars) will be 
synchronized with the signals in the through lane so that 
the yellow lights at Points J and 2 will light up simultane- 
usly. The green light will appear above the dial at B 
alter the hand has moved forward to the number 5. 
Five B-cars accordingly will be admitted. These five 
ars, in the event that none of the 40 A-cars leave at E, 
will fit into the 660-ft space left between the batches and 
sll leave safety margins of 210 ft front and rear. 

Assuming that 20 cars of the batch of 40 normally 
leave by the exit lane at EZ, the gaps between the 20 A- 
cars remaining will be closed up as they move on toward 
r, the last car increasing its speed to about 45 ft per sec 
30 miles per hr), so that, when it arrives at F, the spac- 
ing of the A-cars will have been reduced again to 60 ft. 
_ In passing the through counter at E, these 20 cars will 
lave caused 20 electric impulses to be transmitted to 
the signal control at B, moving the ratchet disk forward 
vy <U teeth. The leading B-car will thereby have been 
layed 40 sec, so that it will arrive at F in 85 plus 40, 
T 120 sec, after the leading A-car has passed E. During 
us time the leading A-car will have moved 3,750 ft 
<0 X 30), or from E to 3, and the last A-car of the 
datch will be 60 ft beyond 4, or 210 ft ahead of the lead- 
ing B-car, the distance between 4 and F being 150 ft. 

Meanwhile the 20 A-cars leaving the through lane, in 


Passing the exit counter at EZ, have caused 20 impulses 
“ de transmitted to the traffic indicator at B, moving 
hand forward 20 places. Therefore 20 plus 5, or 25 
b ae will be admitted, filling the gap between the 
f — A-cars, except for the safety margins of 210 


ind rear. 
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Drivers who have been too slow in closing up the gaps 
while moving from £ to F will be stopped by the guard 
stationed at F in order to prevent interference with in- 
coming traffic. Such occasional stragglers will be de- 
tained for a period of about 60 sec, until overtaken by 
the leading car in the next batch, of which they will now 
form the advance guard. 


SOME ILLUSTRATIVE TRAFFIC PROBLEMS 


To show how the proposed plan will work in cases of 
extreme deviation from the normal schedule, let us next 
assume that: 

1. All the A-cars in a batch continue in the through 
lane, none leaving at E, Fig. 5(0). In this case only the 
5 cars registered as the green dial light appears will be 
admitted at B, since no impulses will have been sent 
from the exit counter. Since 40 impulses have been sent 
from the through counter to the signal control at B, 
the ratchet disk will advance 40 teeth, delaying the lead- 
ing B-car 80 sec and causing it to arrive at F in 85 plus 
80, or 165 sec after the leading A-car has passed E£. 
During this time the leading A-car will have moved 
4,950 ft (165 X 30) to 5, and the last A-car of the batch 
will again be 60 ft beyoud 4, or 210 ft ahead of the lead- 
ing B-car. 

2. All the A-cars in a batch will leave the through 
lane at E (Fig. 5(c)). No impulses in this case will be 
sent from the through counter at E; the leading B-car 
will not be slowed down, but will arrive at F at the time 
when the leading A-car, had it remained in the through 
lane, would have been 60 ft beyond 4. Since 40 impulses 
will have been sent from the exit counter, 5 plus 40, or 
45 cars, may be admitted at B. 

In the preceding examples, the hands of the traffic indi- 
cators at A and B were automatically set to the numbers 
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Fic. 4. PrRoposep SIGNAL CONTROLS AND TRAFFIC INDICATOR 

(a) Device for Controlling Yellow Signals in Through Lanes 

(b) Device for Controlling Yellow Signals in Entrance Lanes 

(c) Mechanism Used at Entrance Points for Indicating Autom- 
atically the Number of Cars to Be Admitted 
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Fic. 5 
(a) Normal Schedule 


at £; 45 B-Cars Entering at F. (d) 


10 and 5, respectively, prior to the appearance of the 
green light above the dial. With one-half of the A-cars 
leaving the through lane at /, batches of 40 and 25 cars, 
respectively, may be admitted every 100 sec at A and B. 

Suppose that this adjustment at some other time 
should result in an accumulation of cars at the East Side 
entrance plaza and subcapacity traffic in the crosstown 
tunnel. The dispatcher, when advised of this situation, 
would readjust the traffic indicators by changing the 
numbers initially registered to, say, 20 at A and 25 at 
B. Assuming again that one-half of the A-cars leave 
the through lane at £, the number that will be admitted 
at B will be 25 plus 10, or 35 per batch, Fig.5(d). The 
following Table I shows the effect of such readjustment 
on the congestion at the East Side plaza. 

If, on the other hand, the crosstown tunnel were al- 
ready loaded to capacity while there was a rush at the 
East Side plaza, increasing congestion and traffic delay 
would be bound to result. The best that can be done 
in such a case is to apportion the waiting time equally 
between the cars at the two entrance plazas by changing 
the adjustment of the traffic indicators. In no case will 
ingoing traffic at the junction come to a complete stand- 
still for any considerable length of time, and unavoidable 
periods of delay will probably prove less exasperating 
than they would if the through traffic were taken to the 
surface and given right-of-way within sight of a line 
of waiting motorists. 

In the examples given, only one intermediate junc- 
tion was assumed. It will be realized that with several 
junctions, as in the three-link tunnel system, traffic 
regulation becomes a very complex problem, the han- 
dling of which cannot, in conformity with present practice, 
be left to the judgment of the guards stationed at the 
several plazas. No tunnel having been built that might 
serve as a pattern in this respect, new methods must be 
developed in order that the public may be served to the 
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The proposed plan relies on the principle of centralizec world. 
control, with responsibility for proper regulation place ray 
upon a dispatcher whose duty it will be to decide trom the of 
the ever-changing picture presented by the traffic condi- pe 
tions in the tunnel system as a whole, what ——. , Pro 
should be made from time to time. The task will cal erself 
for skill and experience during periods of capacity ar LIGHTE 
fic, while at other times less attention will be requires Th 
as the operation of the system will be more or less aut texte 
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best advantage and maximum economy of operatior 
attained. 
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Great Britain Tidies Her House 


Social and Engineering Implications of a Stabilized Population 


By Davin C. WILLIAMS 


BripGHAM FELLOW FROM THE UNIversity or OreGon To CotumBia University, New York, N.Y. 


HE impression the average 
American tourist carries away 
after a visit to England is one 
of solidity, well-being, and perma- 
nence. He has spent most of his 
time in London and has probably 
made only short excursions to see 
the cathedrals of Winchester and 
Canterbury. In all his stay the 
beauties and the achievements of 
past ages have surrounded him. It 
is inevitable that he should think of 
England as an old and staid country, 
ne that changes little as the years 
so by. Some doubts might have 
entered his mind if he had gone off 
the beaten tourist tracks, and had 
visited Wales or the north of Eng- 
land. In these regions, which pro- 
vide the iron, coal, and textiles that 
once made England leader of the 
world’s trade, he would have found 
hopelessness and despair lying as 
heavy as the omnipresent smoke 
ind fog. He would have come to 
towns where from 30 to 60 per cent 
{ the working population is unem- 
ployed, and where there is no hope 
of putting them to work again. 
He probably would then have re- 
alized the truth 


have been in the past. That new 
rder will have a far-reaching effect 
on the position of the English engi- 
neering profession and on the nature 
i the problems it will be called upon 
solve. While these changes be- 
gan years ago in the history of 
England and of the world, they 
became evident clearly and finally 
only in 1931, when England estab- 
lished a protective tariff. In Amer- 
ica, Where we are always tinkering 
with our tariffs, the importance of 
that step is likely to be underesti- 
mated. Under the previous policy 
ol iree and unrestricted trade, Eng- 
and had become merchant, manu- 
‘acturer, and banker to the whole 
world. In 1931, however, she 
ren ted a wall between herself and 
f€ outside world and turned her 
attention inwards to see what sort 
“I prosperity she could create for 
uerself out of her own small land. 


UGHTER INDUSTRIES GO TO LONDON 
The } . . . 
‘he basic industries—coal, iron, 


textiles 


Alan a 


that England is at a crucial point in her 
history, standing on the threshold of a new era in which 
her task and position will be far different from what they 


7 = population of Great Britain 
and particularly of England has 
been increasing in recent years at a pro- 
gressively slower rate, and seems ltkely 
to become stationary in the near future. 
Changing economic conditions, more- 
over, have resulted in the setting up of the 


first protective tariff in English history. 


It thus appears that Great Britain is now 
about to leave a period of expansion and 
to enter upon an era of conservation. As 
a Rhodes Scholar at Oxford for three 
years, Mr. Williams had an excellent op- 
portunity to observe the effect of these 
changes upon English engineering and 
social planning activities. In the fol- 
lowing article, abstracted from his re- 
marks before the October 30, 1935, meet- 
ing of the Columbia University Student 
Chapter, he points out that in Great 
Britain the engineer's work is increas- 
ingly characterized by organization, 
planning, and rebuilding, with strict 
attention to matters of cost. It may also 
be that there is a message here for mem- 
bers of the profession in the United 
States, where the population is likely to 
attain a fixed figure in the not too distant 
future, according to recent predictions. 


enterprise. 





: VISTA ON THAMES RIVER AT LONDON c 
id long been ailing, and St. Paul’s Cathedral Appears in the Background of England in such a way as to afford 
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unemployment in the towns that 
depended upon them had reached 
staggering figures. The tariff ended 
any possibility of a considerable 
future expansion. It began to be 
said—tentatively at first, but later 
definitely—that unemployment is a 
“permanent problem.’ At about 
this time the lighter luxury indus- 
tries went into a mild boom. Prior 
to 1931 England had not bothered 
to make things like perfume and 
bathing suits, which the foreigner 
made better and cheaper. But 
now, under the protection of the 
tariff and the impetus of a strenuous 
“Buy British” campaign, modern 
factories sprang up like mushrooms. 

But they did not go to Wales and 
to the north, where they were most 
urgently needed. The majority 
went to the south of England; and 
of these again the larger proportion 
to the outer ring of London. Some 
believe that this was an attempt to 
find cheap labor and to avoid the 
strongly unionized north. This may 
have been true; it is also true that 
London was the center of the market 
for luxury goods, and moreover, that 


continued depression in the north had created a com- 
munity sentiment that was most unfavorable to new 
With the increased demand for labor in the 


south, a steady migration began 
from the north, resulting in a long- 
continued and phenomenal growth 
of London while the other cities 
either grew slowly or stood still. 
Before the political leaders per- 
ceived the new order, it had been 
foreshadowed by England's vital 
statistics. The birth rate had 
dropped steadily, and statisticians 
were beginning to consider the 
possibility of the population's be- 
coming stationary in the near future 
and declining in the not too distant 
future. Meanwhile, although wide 
open spaces still existed in the 
Empire, immigration and emigra- 
tion came practically to a standstill. 
Once the movement from the north 
to the south has ceased (and it can 
last only as long as the industrial 
readjustment which gives rise to it) 
the current of English life will flow 
into a still lake. The problems of 
the engineer and the statesman will 
be those of administering the re- 
stricted resources and environment 
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the greatest measure of content and happiness to its 
45,000,000 people. Barring the possibility of foreign 
invasion, England now leaves an era of expansion and 
enters on an era of conservation and rebuilding. 

rhe immediate problem is the growth of London; the 
ultimate problem social planning. From this point on, 
leaving aside all the economic and social aspects, I shall 
indicate the significance of these problems to the engi- 
neering profession, and the steps which have been taken 
to solve them. 

PROGRESS IN CITY PLANNING AND TRAFFIC CONTROL 


Even in the past century the growth of London had 
become a cause of great concern. Cobden, watching it 
swallow up his beloved countryside, called it ‘‘that mon- 
strous wen.”’ There was a belief, common enough at 
the time but a little shopworn now, that the free and 
unlimited competition of selfish and unselfish men could 
result in something besides a free and unlimited muddle. 
Forgotten or discarded were the plans of architects like 
Christopher Wren for the building of London, and row 
upon row of dreary brick houses spread out into the sub- 
urbs. Around 1900 there were evidences of a change in 
the point of view. The Thames Conservancy, which 
looks after the interests of the Thames watershed, the 
Port of London Authority, governing the miles of docks 
and waterways in the world’s most cosmopolitan harbor, 
and the London County Council, under which London’s 
countless towns and boroughs are unified, were bodies 
created about that time to handle the common regional 
problems of the metropolitan area. But over these 
authorities there is one super-regional authority, namely, 
Parliament. While it may be an exaggeration to say 
that, in the strongly centralized English government, 
not a sparrow falls without the knowledge and consent 
of some bureaucrat at Whitehall, it is not a great exag- 
geration. 

There is even a minister of transport in the cabinet to 
deal with traffic problems. A Mr. Hore-Belisha occupies 
that post; he began with the name of Horeb-Elisha, but 
the examination schools at Oxford made a fortunate 
misspelling, and he adopted it. Being a rising young 
man with a career to make, he has been very active, and 
the last few years have witnessed a great deal of legisla- 
tion dealing or attempting to deal with London. Per- 
haps Mr. Hore-Belisha’s most widely publicized work 
has been that in connection with the London traffic prob- 
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Lonpon Is TAKING MEASURES TO ImpROVB TRAFFIC CONDITIONS 
Traffic Circle at Southgate Station on the Piccadilly Line of the Underground 
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A VIEW IN RuRAL ENGLAND—ALLENFORD BRIDGE AT SOMERSET 


lem. How serious that problem is appears from the 
figures. In 1932 there were 1,326 deaths from traffic 
accidents in London, while in New York, with a popula- 
tion greater by 2,000,000 and a much larger number of 
automobiles, there were only 1,298. The measures taken 
have included tests for drivers’ licenses, installation of 
new and ingenious (though sometimes bewildering) sig- 
nals for traffic regulation, and the establishment of a 
speed limit of 30 miles per hour in the “built-up areas,’ 
which are distinctly marked. Last and most famous 
are the so-called “Belisha beacons.’’ These consist of 
thousands of orange globes set on black and white posts, 
at every one of which the conscientious motorist is ex- 
pected to stop. What their benefits have been, apart 
from the additions they have made to the national reper- 
toire of music hall songs and jokes, is still an open ques- 
tion; although Eddie Cantor, when he recently passed 
through London, was called up before a battery of news 
cameras to express his interest in and approval of them 
to the Minister of Transport. 


BY-PASSES CONSTRUCTED AND CITY TRANSPORTATION 
COORDINATED 


Meanwhile there has been legislation of perhaps more 
permanent value. It was found a waste of money to 
build wide, through highways avoiding built-up areas, 
because real-estate promoters promptly bought up the 
land on each side of the new roads and 
lined them with houses. Parliament 
has accordingly passed a law forbidding 
any building for a certain distance on 
each side of the through roads. Parlia 
ment has also given attention to other 
municipal problems. It has unified the 
city’s transportation system by estab- 
lishing the London Passenger Trans 
port Board, with control over all bus, 
subway, and tramway systems in the 
city. Among other beneficial results 
the subway or “‘underground”’ has be- 
come one of the cleanest and most com 
fortable in the world. Furthermore, 
the Board is carrying on an energetic 
and ingenious campaign to popularize 
the use of the subway for excursions 
into the surrounding countryside. 4s 
a result Piccadilly station, in the heart 
of the show district, is filled with boys 
and girls in hiking clothes every >4™ 
day morning. Each year, old station 
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are cither renovated or combined 
with others, and new ones are being 
along modern lines in the 
r ring of the subway. 
ere is a determined effort on 
to regulate the growth of Lon- 
jon so as to preserve sufficient 
breathing space. The London 
County Council is buying land sur- 
rounding the city to maintain what 
it calls a “green belt.”” A great 
deal of attention is being given to 
the development of satellite towns, 
where people may live and work in 
the same place. This is a natural 
outgrowth of the “garden cities’ 
movement, which has long been 
strong in England. 

Naturally, peace and harmony 
are not entirely universal. Some 
jisadvantages of London’s twofold 
system of government have ap- 
peared in the treatment of the 
questions raised by the obsoles- 
cence of Waterloo Bridge. The 
national government is frankly a 
government of the county squires 
and the ‘best families’; the Lon- 
lon County Council is as frankly a 
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© The British Broadcasting Corporation 


BROADCASTING Housg, PORTLAND PLACE, LONDON 
The British Governmer:: Acquired Control of Radio Broadcasting in 1926 


Labor Party machine. The Waterloo Bridge matter was 


tossed like a football between these two 


Each tried for 


years to get as much credit for itself as possible, while in 
the meantime action on the question was delayed. The 
proposed bridge at Charing Cross, which many engineers 
laimed was the true solution, was lost in the shuffle. 
But it is folly to expend vast sums of money on the 
improvement of a city if it is so open to aerial attack that 
t can be blown off the map in a single bombing raid. 
\ large part of Britain’s diplomatic activity is directed 
the defense of its most vulnerable center, London. 
fhe activities of the army engineers have included the 
levelopment of swift-climbing fighting planes, the care- 
ful and large-scale survey of the area about London, and 
the location of flying fields at strategic points. That all 
these efforts are acknowledged by the government to be 
nadequate is revealed by one little sentence tucked away 
the proposal for the vast new program of aircraft 


nstruction: 


“The present proportion of bombers to 


ughting planes is three to one, and it is hoped to increase 






his ratio.” From this, and from the plans being made 
ve the arsenals to Bristol, in the west of England, 


ENE ON THE THAMES AT GREAT MARLOW 
1 Under Authority of the Thames Conservancy 


it seems evident that means for retaliation rather than 
for defense from aerial attack are being contemplated. 


COMMUNICATION SYSTEMS AND POWER SUPPLY UNDER 
GOVERNMENT CONTROL 


When London shall have ceased growing, the ultimate 
problem of social planning will still remain. However, 
England has peculiar advantages for a thoroughgoing 
planned development of its social and physical resources. 
The country is so small and compact that it is relatively 
easy to treat in a regional manner. It possesses a 
strongly centralized government having very wide lati- 
tude in the exercise of its powers. Through a period of 
many years and by virtue of stiff entrance examinations, 
it has developed an extremely competent civil service. 
A strong tradition of voluntary public service exists; 
the officials of local government receive in the main no 
salaries but are rewarded by the recognition of their 
fellow citizens. Finally, many functions—telephone and 
telegraph systems, for instance—which we in America 
are accustomed to consider the responsibilities of private 
corporations, have long been in the hands of the govern- 
ment. 

The first important step towards unification was taken 
after the World War. At the outbreak of hostilities the 
government had taken over the 120 railroads then exist- 
ing in Great Britain. In 1921, before handing them back 
to private owners, it consolidated them into four great 
systems. Much gain resulted, from the point of view of 
operating efficiency. It must be admitted, however, 
that when one tries to get from a town on one system to 
a town on another, he is apt to wish that the consolida- 
tion had gone a step further. 

In 1921, radio broadcasting and receiving enjoyed its 
first great wave of popularity in America. The British 
Government perceived the meaning of this popularity 
before it reached England and was determined to be 
forehanded. There was no need for added authority; 
the Post Office Department already possessed absolute 
power over all communications. Negotiations were 
opened with the broadcasting groups of the time, and in 
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1922 the British Broadcasting Company was organized 
as a private corporation. This company was granted the 
monopoly of radio broadcasting in England, under 
government control and with profits limited. The in- 
come came from licenses for receiving sets, and advertis- 
ing was forbidden. In 1926, when the shares of the com- 
pany were bought at par by the government, the name 
was changed slightly to ‘British Broadcasting Corpora- 





ABINGDON BripGe Over THE THAMES NEAR OXFORD 


This Bridge Was Built in 1416 The Navigation Arch 
Using the Original Stone as Facing 


tion Che object was to make it a system ‘‘of national 
scale, for national service, and under national authority.”’ 
Che International Congress allotted England a total of 
eight medium wave lengths and one long wave length. 
An effort was made to space the eight medium-wave 
stations in such a way as best to serve the centers of 
population, and a very powerful long-wave station was 
built at Daventry to reach all those who could not receive 
the ordinary stations. The programs are a combination 
of national broadcasts released simultaneously over all 
stations, and regional broadcasts, consisting of programs 
from each station suited to the interests of the region it 
serves 

Still another step in social planning was made in 1931 
by the creation of the British National Power Scheme. 
This was designed to coordinate the entire electrical 
supply system of Great Britain by means of an electric 
grid connecting all producing plants (a large part of 
which are steam plants) ani all distributing systems. 
The completed scheme has over 3,000 miles of primary 
transmission lines at 132,000 v, costing over $135,000,000. 
Electricity is now available to all except about 2 per 
cent of the population, of which the greater part is in the 
barren reaches of northern Scotland. That there is 
still great room for expansion appears from the fact that 
at present only 14 per cent of British homes are wired for 


electricity. 
NATION-WIDE HOUSING AND WATER SUPPLY PROPOSED 


Housing is another field in which national treatment is 
desirable, and here constructive and progressive spirit 
has been rather less in evidence. The plan has been to 
leave the situation to private enterprise; and since pri- 
vate enterprise is little likely to erect houses for lower- 
class working people when other lines of endeavor are 
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more profitable, the population of England, after years 
of agitation, is still badly housed. 

In the last two or three years England has suffered 
from a drought so severe that in many localities water 
has had to be hauled for miles. The question of treating 
water supply on a national scale naturally arose, and 
representations were made to the government with that 
end in view. With characteristic British caution, the 
government decided against the 
plan, holding that the possi- 
bility of such an extraordinary 
shortage of rainfall was so small 
as not to justify the huge capi- 
tal expenditure necessary, — 

A work in which the English 
engineer has more to do than 
the American is the preserva- 
tion and restoration of ancient 
monuments. For this purpose 
there is in the usual fashion an 
unpaid Commission on Ancient 
Monuments. One of the great- 
est tasks of this body has been 
the strengthening and restor 
ing of St. Paul’s Cathedral 
The millions of dollars neces 
sary for this work were raised 
by popular subscription. In 
every part of the island the 
practicing engineer meets the 
problem of restoring, strength 
ening, or widening old bridges 
to meet the demands of mod 
ern traffic. Some of these 
bridges are of great architec 
tural merit, and there has been some very successful 
work, as at Abingdon and Bideford, in repairing them 
without altering their original appearance. 

Voices favoring a different policy have not been lack 
ing—voices calling for the construction of public works 
to achieve other than their own economic ends. Mr 
Lloyd George, for instance, proposed a British ‘new 
deal.’’ He had great popular support, but the govern 
ment skillfully delayed the project until public interest 
had waned, and then quietly shelved it. British engi 
neering continues to be characterized by organization, 
planning, rebuilding, and a strict regard for the prin 
ciples of engineering economics in the formulation of 
projects. These are, in essence, the program and the 
work of a nation which has attained its maturity. 
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New SyRacussB PASSENGER STATION AS IT Witt APPEAR WHEN COMPLETED 


Elimination of Grade Crossings in Syracuse 


Comprehensive Program Also Includes a New Passenger Station and Improved Shipping Facilities 


By N. F. 


Pitts 


MemMBER AMERICAN Society or Civit ENGINEERS 
Curer ENGINEER, SyrACcUSE GRADE Crossinc Commission, Syracuse, N.Y. 


in the city of Syracuse is the largest project of 

its kind in the state, outside of New York City. 
Referring to the map, Fig. 1, the extensive railroad 
facilities involved include the following: The two-track 
passenger main line of the New York Central proper; 
the two-track line of the West Shore Railroad, leased by 
the New York Central; the Syracuse Junction Branch; 
the Watertown Branch; the Chenango Branch; the 
Auburn Branch; two short industrial branches; and 
several yards, sidings, and team tracks. At the present 
time the New York Central main line passes through 
the city from east to west, occupying East Washington 
Street for a distance of approximately 1.4 miles. In 
this distance the tracks cross at grade 20 north and south 
streets, of which many are im- 
portant thoroughfares in the busi- 
ness section of the city. Approxi- 


(5 in te ay at elimination work now under way 


YRACUSE, a 
people, will lose 


handles only local freight, the passenger traffic being 
routed through the city over the main line of the New 
York Central. The Syracuse Joint Branch by-passes 
New York Central through freight around the north 
end of the city, a distance of about eight miles. 

The project embraces reconstruction of the present 
two-track grade line of the West Shore Railroad as a 
three-track elevated structure to carry the traffic of the 
present New York Central passenger main line in addi- 
tion to its own. This is to be followed by abandonment 
of the latter right of way. The three-track line will 
be elevated for a distance of approximately 5 miles 
through the city from Midler Avenue on the east to 
Syracuse Junction on the west. 

Many changes are involved in carrying out this major 
improvement. Chief among these 
are the elimination of all New York 
Central main line, West Shore, and 


city of 210,000 
the doubtful honor 
at 





mately 100 trains pass over the New 
York Central tracks daily. 

Che West Shore line runs on its 
wn right of way nearly parallel 
to the New York Central and about 
lour blocks to the north. This 
road crosses 23 streets at grade 
within a distance of about 2?/; miles. 
Many of these crossings also are in 
the business section of the city. 
The Watertown Branch enters the 
city from the northwest, and passes 
engthwise through about a mile of 
streets, crossing a number of streets 
at grade) The Auburn Branch 
enters the city from the west, join- 
ing the New York Central main 


line at Syracuse Junction. 

he Chenango Branch enters the 
“ity Irom the east, passing westerly 
through Canal Street for about a 


mule just south of the West Shore 
main lin 


This line in Canal Street 
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of having railroads operate through its 
streets late this fall, when the work of 
reconstructing the present two-track grade 
line of the West Shore Ratlroad as a 
three-track elevated structure 1s com- 
pleted and the existing two-track New 
York Central surface line is abandoned. 
This $17,000,000 grade-crossing elimi- 
nation project is being financed initially 
by state funds, but the cost will ultt- 
mately be distributed as follows: New 
York Central Railroad Company, 50 
per cent; State of New York, 49 per 
cent; Onondaga County, 1 per cent. A 
new million-dollar passenger station 
forms a part of the project. The use 
of cellular-type bridge abutments in a 
number of locations and the ornamental 
treatment of plate girder spans consti- 
tute novel features of the work, which is 
being done by the railroad company 
under the general supervision of the 
Syracuse Grade Crossing Commission. 
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Watertown Branch crossings 
grade; the removal of all main 
tracks from city streets, only those 
tracks being permitted to remain 
which are used for local freight 
service and industrial switching; 
elimination of the present Chenango 
Branch by the construction of a new 
connection with the main line east 
of the city limits; construction of 
new yards in the east end of the 
city, to be known as the Peat Street 
yards; construction of new perish- 
able-freight yards; construction of 
a new passenger station, a mail and 
service building, and an express 
building; and installation of auto- 
matic train stops and electrically 
operated switches and signals. 


WORK BEGUN IN EAST END OF CITY 


The first construction work to 
be undertaken was the elimination 
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Tue EL_evatep Structure Crosses Nortu SALINA STREET ON A 
109-Fr PLate-Grrper SPAN 


of crossings on Thompson Road and on Midler Avenue, 
at the east end of the city (Fig. 1). These intersections 
are isolated from the main project. Construction 
work on the Thompson Road elevated structure began 
in June 1930 and was completed the same year. This 
steel viaduct is 1,660 ft long and 50 ft high. It passes 
over two railroads, the New York Central and the West 
Shore, the latter overcrossing the former directly under 
the viaduct. In connection with this work, the Che- 
nango Branch track was removed and a crossover was 
made to the West Shore Railroad east of Thompson 
Road. Upon completion of the entire project, Chenango 
Branch traffic will enter the city over the elevated West 
Shore line. 

The Midler Avenue viaducts, spanning the West 
Shore and New York Central lines, are to be completed 
this year. They will provide a new crosstown thorough- 
fare unobstructed by railroad crossings at grade. Dur- 
ing 1932 and 1933 the Peat Street yards and the perish- 
able freight yard were constructed, and the First Ward 
Branch freight connection was constructed to serve in- 
dustries on the north side of the city. 

The main contract for such work as grading, retaining 
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walls, bridges, and culverts, was awarded in December 
of 1933, and actual construction work started early in 
the spring of 1934. This contract, which is substantially 
completed, involves 27 bridges, 2,000,000 cu yd of em- 
bankment, 12,000 tons of structural steel and 100,009 
cu yd of concrete masonry. 

The elimination project has necessitated the acquisi- 
tion of over 300 parcels of real estate. Approximately (0 
miles of single track in main line, sidings, and yards are 
involved. All track-work and signals are being installed 
by railroad forces. Twenty-seven streets and two 
streams have been bridged, four streets closed, and three 
new streets opened to traffic. Fifty-four dangerous 
crossings have been eliminated. Street grades have not 
been altered except in a few cases, where they have been 
improved. Instances of grade changes constituting im- 
provements may be cited at three points in the most 
easterly section of the city. All existing important high- 
ways have been spanned by wide bridges. The clear- 
ance at all bridges has been maintained at a minimum 
height of 14 ft, with 15 ft or more in the center of the 
city, thus providing proper light and air in the under- 
passes. The elevated tracks are supported between 
streets on earth embankment with natural side slopes, 
except at certain points where the construction of con- 
crete retaining walls has been made necessary owing to 
the limiting width of the right of way. 

Of the 27 bridges mentioned, one is a vehicular over- 
pass; eight are of the longitudinal I-beam type; 12 are 
of the deck plate-girder type; five are through plate- 
girder bridges; and one is a reinforced concrete double 
box culvert. Thirteen of the bridges are single span be- 
tween abutments, and nine employ center columns. In 
one case only are curb columns used, and in another both 
curb and center columns are used. All bridges on the 
improvement will be painted with aluminum paint, which 
gives an attractive finish. The use of this paint is a de- 


parture from the customary treatment of bridges in this 


vicinity. 

Mass-type concrete abutments have been used for 
all bridges supported on piles or hardpan, except in a 
few special cases. Soil conditions are extremely poor at 
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e four westerly street crossings, where the tracks are 
out 40 ft above the street grade. Here the abutments 
r the bridges were built of cellular walls. The ad- 
ntage of this type of construction is the elimination of 
-actically all the horizontal 
‘hrust of the fill and the 
\istribution of the vertical 
joad over a large area di- 
rectly under the tracks. —-. 
he cellular type of abut- 
ment, shown in Fig. 2, is 
built on a 4-ft, heavily 
reinforced concrete footing, Tre 
50 ft square, supported by x 
concrete piles 40 ft in 
length. The bridge super- 
structure rests upon the Ba »~ | 
front wall, which is about UV X>Aj 
6 ft in thickness. From J . 


this wall run four longi- » 2 


tudinal walls 30 in. wide 
for the full depth and 
height of the abutment. 
These walls carry a deck 
slab with side parapet walls, 
forming a three-cell box 
with the rear end open. 
The interior is filled with 
gravel for the full height Do 
at the rear and forms a Pe 
natural slope to the footing 
at the front. All walls and 
slabs are heavily reinforced 
and tied together. ; 

One of the chief objec- === aL 
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and at Salina Street, which have spans of 107 ft and 
109 ft, respectively. Because of the right of way, street 
headroom, and clear spans required, the structure was 
limited to two outside girders. These are 45 ft 1 in. 


Fie. 2. TyprcaL 
CELLULAR BRIDGE 
ABUTMENT 
































tions to the plan finally = 


adopted was the possible aide Gclenges 





creation of unsightly ele- 

vated structures, particu- 

larly at the intersection of 

State and James streets. 

State street carries the bulk of the north and south 
traffic through the city, and James Street leads to 
a beautiful and thickly populated residential district. 
The new elevated structure crosses diagonally immedi- 
ately adjacent to this intersection on a 3-deg curve. 


CLOSE ATTENTION GIVEN TO APPEAR..NCE OF BRIDGES 


A great many studies were made of types and treat- 
ment of bridge structures before a plan was presented 
by the Syracuse Grade Crossing Commission for a struc- 
ture at this location. The plan called for two 76-ft spans 
on State Street and a single 107-ft span on James Street, 
with no changes in street grade. The bridge structures 
were to be of the plate-girder type. The steel girders 
were to be hidden by independent steel box plate girders, 
laced with stone, the soffit taking the form of an arch. 
[he abutments and pylons were to be faced with stone. 
Because of the excessive cost of this treatment, the plan 
was rejected by the Public Service Commission. A plan 
submitted by the railroad company was later adopted. 
This kept approximately the same spans, the stone facing 
ot the abutments, center columns, and pylons, but elimi- 
nated the stone facia girders and applied ornamental 
treatment to the exterior of the girders. The same treat- 
ment was applied to three adjacent structures, at Oswego 
— vard, Willow Street, and Salina Street, respec, 
Ively 

The design of these five bridges is unusual. This is 
especially true of the structures at James Street (Fig. 3) 
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apart, center to center, a width sufficient to provide 
space for three tracks. In the two longest spans, nickel 
steel was specified for the girders. The upper flange of 
the girder on Salina Street has a section modulus of 
26,900 in., and the lower flange a section modulus of 
22,100 in. For floor beams, 36-in. 300-lb rolled I-beams 
on 2-ft 2'/s-in. centers, with a °/s-in. deck plate, were 
used. 

The calculated end reaction of these girders, 988 tons, 
is carried through a steel column concreted in the abut- 
ment to the footing below street level, and thence through 
a concrete pier to bedrock at about 21 ft below the street 
grade. The footing of the abutment was carried to 
hardpan about 13 ft below the street level. 

The exterior face of the girders is uniformly paneled. 
An ornamental steel plate, with medallions, is tap- 
bolted to the web plate for the full depth between flange 
angles, shielding the numerous rivet heads of the floor 
beams and web splices. Both flanges are likewise 
masked. All joints are closely fitted, welded, and ground 
smooth. All exposed areas are given two coats of alumi- 
num paint. Each of the Salina Street girders has an 
overall length of 112 ft 10 in. and weighs 149 tons. The 
James Street girders weigh 142 tons each. 

In erecting the girders for these five bridges, a ramp 
was constructed from an adjacent team track up to the 
easterly abutment of State Street, and a temporary 
timber trestle was constructed across the street between 
the abutments. The girders were hauled up onto this 
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Fic. 3. Nicks. STEEL PLATE 
GIRDER AT JAMES STREET, 
SHOWING ORNAMENTAL 
[TREATMENT OF GIRDER 
AND PYLONS 
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been created because the ele 
vation of ground water in 
that vicinity is about 10 ft 
below the existing ground 
surface. An _ exceptional 
quality of  run-of-bank 
gravel has been obtained 
owing to the small per- 
centage of clay. At the 
side of the borrow pit a 
large modern gravel-wash- 





ing plant has been erected, 
which provides all the sand 
and gravel required on the 











elevation project. 








The embankment ma- 











terial is transported to the 




















city in dirt trains, each 
made up of approximately 
50 cars. About 7 trains 
a day are operated from the 
borrow pit, each trans- 
porting from 7,000 to 8.000 
cu yd of material. The 
material is dumped from 
the dirt trains operating 
on an adjacent construction 
track at grade. The em- 





trestle and were lifted into place by two 150-ton railroad 
wrecking cranes. While the floor beams were being 
placed, the trestle was removed and placed on the next 
adjacent street. . 

[hese structures cannot be considered unsightly 
and certainly do not obstruct traffic. This is particularly 
true at James, Willow, and Salina streets, where single 
spans have been used. 

NEW PASSENGER STATION IS UNDER WAY 

Che contract for the new passenger station was about 
50 per cent complete on January |, 1936. The building 
is SO by 160 ft. Its central part is four stories in height, 
and the two wings are three stories each. The building 
has a structural steel frame with face brick, except in 
the center part, where limestone facing is used. Lime- 
stone is used for trim on the exterior walls. Granite is 
used in the building base course. 

The foundations and structural steel frame for the 
mail and service building are in place. This two-story 
building is approximately 157 by 46 ft, of reinforced con 
crete with face-brick walls and limestone trim. It will 
be completed this summer. The rest of the buildings 
planned for the station area—an express building and a 
car facility plant—will be erected during the summer. 

Briefly, the track layout for the passenger station will 
comprise 10 through station tracks, in pairs, with 5 
platforms, in addition to 3 stub tracks and 2 sidings, all 
built on embankment. The passenger platforms are 
to be approximately 1,450 ft long, 22 ft wide, and will 
be provided with canopies. These tracks at the station 
site will be about 20 ft above the city streets at this 
location. 

The source of the embankment material is about 12 
miles east of the city, near the West Shore right of way. 
The material has been taken from level ground, excava- 
tions running to a depth of 30 ft. A sizable lake has 








bankment for one track is 
then built up to its full height 
by dragline. The remainder 
of the fillis side-dumped from 
a track on this high level. 

The entire project is being financed in the first instance 
out of funds raised by the State of New York. In 1925 
a state referendum authorized the expenditure of 
$300,000,000 for the elimination of grade crossings within 
the state, and $26,000,000 of this amount was allocated 
to Syracuse. At the completion of the work, the New 
York Central Railroad Company will be assessed 50 per 
cent and Onondaga County 1 per cent, to be repaid to 
the state in 50 equal annualinstallments. The state will 
defray the remainder of the cost. 

The approximate total cost of the grade elimination 
work is made up as follows: 


Land $6,500,000 
Main contract ’ 4,500,000 
Signals and track-work 7 a , Nee 3,500,000 

Passenger station, mail and service building, and 
heating plant . pike. rs : : . eae 1,000,000 

Thompson Road Viaduct, Midler Avenue Viaduct, 

Peat Street yards, perishable-freight yards, and 
First Ward branch connection a. 1,000,000 
Miscellaneous. 500,000 
$17,000,000 


Total 

It is now proposed to complete the elevated structure 
and put it into operation in the early fall of 1936. In 
the meantime all track-work and signals are to be in- 
stalled and the station buildings completed. 

The work is being prosecuted by the New York Central 
Railroad Company, under order of the Public Service 
Commission of the State of New York and under the 
general supervision of the Syracuse Grade Crossing Com 
mission. Plans were prepared by the railroad company, 
J. W. Pfau, chief engineer. The work of the main con- 
tract, including grading and constructing retaining walls 
and bridges, was done by the Walsh Construction, Com 
pany. The station buildings are being erected by Wil- 
liam M. Ballard, Inc. 
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Discharge Characteristics of the Free Overfall 


Use of Crest Section as a Control Provides Easy Means of Measuring Discharge 


ONSIDERABLE attention 

( has been given in engineering 
literature to the measure- 

ment of flowing water by means of 
critical-depth meters of one form 
and another. In this category fall 
such hydraulic devices as the broad- 
crested weir, the venturi flume, and 
similar contractions of the flow sec- 
tion, which presumably cause the 
critical depth to occur at some point 
along the flow profile. Numerous 
publications have cited efforts to 
control the longitudinal position of 
this critical point, in order that a 
single measurement of depth at one 
established section might permit a 
direct computation of the discharge. 
As yet no satisfactory degree of 
success has been attained in these 
efforts. All measuring devices of 
this type require careful rating be- 
fore accurate results may be ex- 
pected, because a variable coeffi- 
cient must be applied to the expres- 
sion for critical flow; this is largely 
to compensate for the fact that the 
apparent critical section wanders 
upstream or down with changing 


discharge, so that the depth at the established point of 
measurement is seldom equal to the critical. 
Three fallacies in reasoning lie at the root of the poor 


success of these investigations: 


1. The shape of the flow profile is directly dependent 
upon the relation between a variable discharge and a con- 
stant geometrical form of the hydraulic device. 
the surface profile must then vary in shape as the dis- 
charge changes, geometrical similarity between any two 
discharges is impossible, and hence complete dynamic 
similarity is quite out of the question. 
single section can be chosen at which the computed criti- 
cal depth may be expected to occur for two different 
rates of flow, for no two flow profiles are either geometri- 
It is evident that the only 


cally or dynamically similar. 
type of meter which might 


EFINEMENTS are constantly be- 

ing introduced in the methods of 
measuring flowing water. In recent 
years, many attempts have been made to 
avoid the necessity of calibrating each in- 
dividual measuring device, by utilizing 
the principle of critical depth for parallel 
flow. Unfortunately, in the critical- 
depth meters thus far devised, it has been 
impossible to prevent the apparent con- 
trol section from shifting indeterminately 
upstream or downstream as the discharge 
varies, and so the need for experimen- 
tally determined coefficients has not yet 
been eliminated. In the present article 
Dr. Rouse points out the possibility of 
using the free overfall as a flow meter 
which needs no calibration. Although 
the flow at the overfall is not parallel, the 
crest section is that of true minimum 
energy and hence is the actual control 
section. Furthermore, the crest depth is 
a constant percentage of the computed 
critical depth for parallel flow. Dr. 
Rouse’s analysts has been verified by ex- 
periment, and should provide a depend- 
able and simple means of determining 
discharge at points of overfall. 


section is located 


Since 


Obviously no 


question. 


By Hunter Rowse, Assoc. M. Am. Soc. C.E. 
Sort ConserRvVATION Service, Pasapena, CALir. 


angle within reasonable limits; the 
free overfall at the end of a long 
channel is one specific case of such 
a weir, the weir face then being 
approximately horizontal. 

2. The familiar expressions for 
critical velocity, depth, and dis- 
charge are based upon conditions 
of linear motion with static pressure 
distribution; once curvilinear flow 
occurs, these expressions cannot be 
expected to apply, for the sum of 
pressure head and elevation is no 
longer equal to the depth. Ob- 
viously, any abrupt change of sec- 
tion—the very basis of weirs and 
venturi flumes—is accompanied by 
appreciable curvature of the flow 
profile, so that a depth equal to the 
computed critical depth is seldom 
found at a point of parallel flow. 

3. The true section of minimum 
energy is that at which the sloping 
energy line reaches its minimum 
elevation above the lower boundary 
of flow, regardless of the degree of 
curvature of the flow in this region. 
In the case of an overfall at the end 
of a mild slope, the true critical 
at the overfall crest; in the case 


of a sharp-crested weir, on the other hand, it lies at 
that point of the free nappe at which the lower surface 
has attained its maximum elevation. 
however, neither is the discharge always a constant 
function of this true critical depth, since it may vary 
with change in the boundary conditions, nor is it as 
yet possible to determine analytically the form of this 
function for any given case of curvilinear flow. 
Restricting this discussion to the problem of two- 
dimensional flow (the side walls of the channel remaining 
parallel throughout), the phenomenon of the free over- 
fall may be used to illustrate the three principles in 
The overfall is of distinct importance in 
hydraulic engineering, aside from its close relation to the 


Unfortunately, 


broad-crested weir, for it 





have a constant discharge | 
coefficient—that is, the | 
only universalcriticaldepth 
meter must be of such 1 
iorm that the flow profile | 
will always bear the same 
geometrical relationship to | c 
the flow boundaries, re- Ce 
gardless of change in head. Ce 
this condition is possible, || 4 
lor instance, in the case | 


mA 
hou i 





a ventilated, sharp- iV 
crested, suppressed weir 

ol infinite (that is, ex- V. = 
‘tremely great) height, ’ 
sloping at any desired 


SymBots Usep 1n Tuts ARTICLE 


forms the starting point 


proach 


rate of discharge g = gravitational accelera- 

channel slope tion 

cross-sectional area of 6 = channel width 

flow d = depth of flow at any 

Chezy coefficient section 

discharge coefficient d. = critical depth for paral- 

contraction coefficient lel flow (hydrostatic 

velocity coefficient critical depth) = ve 

specific energy of flow bg 

or total head above g = depth at overfall crest 

channel floor (true critical section) 
= average velocity overa f£ = head on weir 

vertical section p = pressure intensity 

average velocity of ap- y = specific weight of fluid 
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in computations of the 
surface curve in non-uni- 
form channel flow in which 
the discharge spills into 
an open reservoir at the 
downstream end. 
According to the prin- 
ciple of minimum energy 
in parallel flow, a given 
rate of discharge carried 
by a long canal of mild 
slope ending in an abrupt 
fall will flow under con- 
ditions of minimum spe- 
cific energy or total head 
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that is, at the critical depth for parallel flow—at some 
section a short distance upstream from the fall. This 
critical depth is given by the following relationships 


(Fig. 1): 
2 ve Fiore 
- = 2 — = — 
3 Hi, 2g \ 


If the slope of the channel is such that the normal 
depth for uniform flow is exactly equal to the critical 
depth, that is, if 


d, = 


5. OF _ Vitb+ 2d) 


~ A*C?R ~ Cbd, 


then at no point upstream from the crest will the depth 

be greater than d.. 

5 A Since the critical 

slope decreases with 

a t i decreasing rate of 

7/2 energy loss—that 

, J | is, with increasing 

we i values of C—a mini- 

wens " | Tranquil mum slope of zero 

rr} would represent a 

state of flow with- 

i 10 ~e 05 Critical ++++++b++++e+0004 out any loss what- 

= ever, and theenergy 

¢ : + =<—j line would then be 

horizontal. Under 

these limiting con- 

. ee... gO * ditions the flow 

would remain at 

Fic. 1. DiMeNnsIoness Speciric the critical depth— 

ENERGY DIAGRAM that is, the surface 

would be horizontal 

—so long as the conditions of hydrostatic pressure dis- 
tribution were fulfilled. 





Values of 
: 











PRESSURE DISTRIBUTION IN THE REGION OF THE CREST 


At the lower end of the channel, however, the down- 
ward curvature of the discharging nappe of water 
produces a non-static distribution of pressure, as shown 
in Fig. 2(@) (drawn schematically after measurements 
by the author; see Die Verteilung der hydraultschen 
Energie bet einem lotrechten Absturs, H. Rouse, Olden- 
bourg, Munich, 1933). In the case of 
complete aeration, the pressure below 
as well as above the nappe must be 
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crest. For all practical purposes, nevertheless, it may 
be assumed that the depth is equal to the hydrostatic 
critical over the entire length of the channel, with the 
exception of a relatively short region near the crest. 

Once resistance losses become appreciable, this basic 
picture of critical flow in a horizontal channel must be 
modified. As seen from the dimensionless energy dia- 
gram of Fig. 1, the critical depth for any given dis- 
charge under static pressure conditions occurs at the point 
of minimum specific energy or total head. As the 
channel remains horizontal, loss of energy causes the 
total head to decrease in the direction of flow, approach- 
ing this minimum value in the neighborhood of the 
crest. That is, the depth will increase in the upstream 
direction as shown by the upper part of the energy dia- 
gram. The maximum depth far upstream is limited only 
by the length of the channel and the rate of energy loss. 

Since the surface curve is no longer horizontal, it is 
illogical to presume that the hydrostatic critical depth 
now occurs over even a small part of the channel length. 
Actually there is but one vertical section at which the 
computed critical depth may be found. At that section 
the surface slope resulting from wall and floor resistance 
joins the curve of transition to the fully ventilated nappe. 
Since for the case of negligible resistance the critical 
depth was an extremely great distance upstream, it might 
be reasoned that increasing resistance (hence increasing 
slope of the surface) would cause the computed critical 
section to move nearer and nearer to the crest; experi- 
mental evidence justifies this reasoning, although it is 
still impossible to predict the location with any accu- 
racy. For relatively smooth channels it is a distance 
equal to approximately four times the critical depth 
upstream from the crest. 

All curves of pressure distribution within the nappe 
in Fig. 2(@) apply with negligible change to the actual 
case of Fig. 2(6). As is shown by the curve of measured 
floor pressures, at the computed critical section the pres- 
sure is still statically distributed, so that the critical 
relationships already cited are still applicable. Using 
this section as the upper limit, it is possible through 
use of the momentum principle to determine the ver- 
tical dimension of the nappe at point 1, where internal 
pressure no longer exists. Neglecting the small bound- 
ary resistance over this short channel length, the only 


Energy Line, H = Constant = H, 








atmospheric. Contrary to prevalent 
assumptions, however, it does not fol- 
low that the pressure within the nappe 
at the crest is also zero—in fact, there 











still exists considerable internal pres- 
sure in this region, caused by the con- 
vergence of the stream filaments be- 
tween the upper and lower surfaces of 


the flow. As the filaments become — ss — 


more nearly parallel lower in the fall, 
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this internal pressure gradually ap- T 
proaches zero as shown. Upstream 

from the crest there must be a gradual } 
downward curve of the surface, since, . , 


, 








in accordance with the energy princi- 
ple, the decrease in pressure as the ,, 
crest is approached signifies an increase 
in velocity, and the continuity princi- 
ple in turn requires an accompanying 
decrease in depth. Mathematically 


an infinite distance upstream from the 
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Fic. 2. SuRPACE PROFILES AND PRESSURE DISTRIBUTION AT A FREB OvSRFALL 


speaking, this downward curve begins _(@) Assumed Case of Constant Specific Energy. (+) An Actual Profile; Pressure 
Distribution in the Nappe Is Similar to That in (a) 
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causing the rate of change of momentum in the 
ontal direction is the static pressure over the critical 
on. For all practical purposes this is equal to the 
discharge past either section multiplied by the 
ge in the average horizontal component of velocity: 
va% _ Qy,,y_@Q@r_ Q* 
——- == A V = - 


= g ghd, ghd, 
since d' = 52? we can write this equation as 
go* 
a 3 ri 3 » 
4 “¢ e . -~ 
— and, solving, d; = = d.. 
6. oe 6 3° 


Experiments have shown that below the level of the 

t, where the pressure within the nappe has become 
yactically atmospheric, the vertical dimension of the 
sheet is only very slightly greater than two-thirds the 
ritical depth (because of the neglected frictional loss), 
remaining practically 
constant through the 
jownward course of the 
she et 


DEPTH OF FLOW 

\T THE CREST 
Since the pressure dis- 
tribution at the crest sec- 
tion as shown in Fig. 2(a) 
annot be found without 
rather laborious hydro- 
mechanical methods, the 
principle of momentum is 
t sufficient to deter- 
mine the depth of the 
low at this point. (The 
hydromechanical meth- 
dis are described in the 
thesis already referred 
Recourse may be 
id, nevertheless, to a 
method which has a cer- 
1 schematic significance—although it is still without 
ucrete physical justification. The basic weir formula, 


9 ,— V.?\3/s V.2\3/¢ 
0-5 vee | (+ 5e)"* — (35) | 


issumes horizontal, parallel flow at zero pressure 

section similar to the vena contracta of an orifice 

very high head; obviously, neither is the nappe 

ir a case of either horizontal or parallel flow, nor 

nternal pressure atmospheric. Be that as it may, 

e equation may be rewritten in terms of a gen 
charge coefficient, C., so that 


0 =c,<V2gbh 


iheient ¢, is then the product of c, and another 
, ¢,, which includes in dimensionless terms the 


of approach: 


nt 


: V,2\*/2 V.2 \*/2 
ad ir ee _. 
eT ee ee wa * . © 
h h 


ng now that the free overfall is a sharp-crested 

Weir of zero height, and that the discharge head is the 

niucal depth (h = d,), the discharge coefficient c, may 
mputed from ‘he critical discharge relationship: 


ri = = 1.06] 


¢ may also be computed from the relationship between 
hydrostatic critical depth and velocity head 


4 1\3/, 1 \3/, 
«= (148) "— (2) " = 1.485 
l l 


From these two values, there results for the coefficient of 
contraction ¢,: 


C 


.  sUOl 


- = ().715 
Ce 1.485 ‘19 





EFFECT ON SURFACE CuRVB PRODUCED BY CHANGING THE PROFILE OF A BrROAD-CRESTED WEIR 


The Measured Heads in Views on Right Are the Same as Those in Corresponding Views on Left 


Numerous measurements by the author have shown that 
this contraction coefficient is equal to the ratio between 
crest depth and computed critical depth, regardless of 
rate of discharge or channel width.// (For first mention of 
this fact see ““The Distribution of Hydraulic Energy in 
Weir Flow with Relation to Spillway Design,’’ by H. 
Rouse, submitted in partial fulfillment of the require- 
ments for the degree of master of science in civil engineer- 
ing, Massachusetts Institute of Technology, 1932.) 

Thus, despite the fact that the hydrostatic critical 
section for parallel flow has no definite location, but 
changes position with rate of discharge and channel slope 
and roughness, it is evident that the crest section it- 
self, in a free overfall, is the true section of minimum 
energy, and as such is a suitable control point at which 
a single measurement of depth should permit a simple 
and direct determination of the rate of discharge 


, 3 ae wz : 3 
V =*\ g bd. z2_= l 654 Vv g bdo 2 9.4 Od - 


Ihe success of this determination, of course, would de- 
pend upon complete aeration of the nappe and a con- 
tinuation of the channel sides a short distance beyond 
the crest. Needless to say, such depth measurements 
cannot be made by floor or wall piezometers, for de- 
cidedly non-static pressure conditions prevail in this 
region. 

At this point reference must be made to a paper by 
P. Béss, which has been translated in this country 




















~- 


and is often quoted in engineering literature (‘‘Berech- 
nung der Abflussmengen und der Wasserspiegellage bei 
Absturzen und Schwellen...,’’ Wasserkraft und Wasser- 
wirtschaft, Heft 2-3, 1929). In this article the dis- 
charge is computed on the assumption of linear pressure 
distribution at a vertical section of curvilinear flow; 
as this signifies zero pressure over the entire crest section 
of a ventilated overfall, the equation yields a value of 
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critical, and the surface thereafter is either highly un 
dular (for very broad weirs) or of the general rising 
profile typical of such rapid motion, depending upon the 
ratio between the head, /, and the weir breadth. If the 
upstream end of the weir is rounded sufficiently, this 
roller and the accompanying rapid flow will no longer 
exist. The surface will remain undular, however, unless 
the rounding be exceedingly gradual, but the critica] 
depth will not occur until the transition 
region of the crest is reached. 

It must be noted that the position 
and number of the surface undulations 
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Head d 
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depend entirely upon the geometrical] 
relation between the head on the weir 
and the weir dimensions. Any undu- 
lation for a given weir profile wil] 














move downstream with increasing dis- 
charge, until it becomes absorbed in 
the lower transition curve. At the 
same time it is apparent that the posi- 
tion of these reaction waves, as deter- 
mined by the magnitude of the head 
and the form and length of the weir, 
will influence the lower transition curve 
to such an extent that the hydrostatic 
critical section will be moved upstream 














or downstream from its corresponding 
position for the free overfall. A nar- 
row weir, moreover, will have no sec- 
tion at which the critical depth for 
parallel flow may properly be located, 





Fic. 3. TypicaL SURFACE PROFILES AND PRESSURE DISTRIBUTIONS FOR 
BrRoOAD-CRESTED WEIRS OF VARIOUS PROPORTIONS 


ad — , , 
0.656, which differs by more than 8 per cent from 
d ¥ 
the value of 0.715 derived herein and substantiated ex 
perimentally 
EFFECTS OF THE BREADTH OF THE WEIR 


Considering now the broad-crested weir, it is evident 
that the surface curve of the free overfall will be trans- 
formed by another local transition curve a relatively 
short distance upstream from the crest. That is, a 
short distance upstream from the weir the water will 
flow at great depth and low velocity, and at the upper 
end of the weir there will be a surface drop and an abrupt 
acceleration. If the weir is very broad, it is reasonable 
to expect the first transition curve to end some distance 
upstream from the transition of the crest region. A 
narrow weir, however, may result in a mutual inter- 
ference of the two transition curves, in which case neither 
attains its full independent form. See Fig. 3 for typical 
profiles. The sharp-crested weir is the limiting case of 
such interference, the two curves here being blended into 
a single smooth profile. 

If the upstream end of the weir is a sharp corner—the 
intersection of the vertical face with the floor—a region 
of discontinuity forms between the flow and the floor of 
the weir, this region being filled with a roller of water as 
shown in Fig. 3. Since the roller is not a part of the live 
flow, the discharge passes over it as though the roller 
were a small spillway built upon the weir. Because of 
the effective height of this roller above the weir floor, the 
flow reaches its toe at a velocity somewhat above the 








because of curvature of the filaments 
over the entire profile. 

Whether the crest depth itself re 
mains unchanged in its relation to the 





computed critical depth, as the breadth 
of the weir varies, may be determined 
by experiment alone. Obviously a 
very narrow weir must at once be 
eliminated from this consideration, for the sharp-crested 
weir as a limiting case surely does not display this con 
stant relationship. It remained for a recent investiga- 
tion of the broad-crested weir, conducted in the Fluid 
Mechanics Laboratory at Columbia University, to suppl) 
the necessary experimental test of this point (‘The 
Hydraulics of the Broad-Crested Weir,’’ by T. H. Pren 
tice, a thesis submitted in partial fulfillment of the re 
quirements for the degree of master of science, Depart 
ment of Civil Engineering, Columbia University). The 
experiments were conducted on a series of weirs 1, 2, and 
3 ft in breadth, with both square and rounded upstream 
ends, under heads varying from 0.2 to 0.6 ft. While the 
progression of undulations resulted in an average devia 
tion from the mean of +1'/, per cent, the general aver 
do 
d, ; 
(25 different profiles) is strikingly close to the value oi 
0.715 derived from the weir equation. On eight di 
ferent heads for the free overfall, the author had prev! 
ously found a mean value of 0.716, with an averagt 
arithmetical departure from 0.715 of 0.5 per cent. 
While further large-scale experiments are now in orde! 
including channels with mild slopes and various values 
of the roughness coefficient, the author believes that the 
use of the crest section as the control point for measure 
ment of discharge will not only further the laboratory 
search for a satisfactory critical depth meter, but will 
provide a simple and dependable method of determing 
discharge in rectangular channels that end im 4 !ree 
overfall. 


age value of — = 0.712 for all weirs except the shortest 

















ENGINEERS’ 


NOTEBOOK 


From everyday experience engineers gather a store of knowledge on which they depend for growth as in- 
dividuals and as a profession. This department, designed to contain practical or ingenious suggestions 
from engineers both young and old, should prove helpful in the solution of many troublesome problems. 








Determining the Economical 


Size of a Power Plant 
By Joseru D. Lewin, Jun. Am. Soc. C.E. 


GraDUATE STuDENT IN Hyprautics, Co-tumBia UNIversiry, 
New York, N.Y. 
\ ITH the many possibilities for interconnection of 

'Y power stations that exist today, it is seldom eco- 
nomical to design a new plant to take all of an existing or 
assumed load. The station capacity is more often set at 
near the point at which the estimated cost of power per 
kilowatt-hour, based on the assumed load curve, is a 
ninimum; the remainder of the load may then be sup- 
lied from some other source. 

Until a few years ago the load curve, with its daily and 
annual periodic variations—in brief, the actual condition 
of load on the plant—was hardly taken into consideration 
in selecting plant capacity; rather, average figures of 
3,000 to 5,000 kw-hr per year per kilowatt of installa- 
tion were accepted. In other words, a fixed load factor 
was usually assumed. But this cancels the entire in- 
fluence of the load factor and produces a result that does 
not necessarily correspond to conditions. An accurate 
letermination of the economic size requires a careful 
economic analysis that takes all factors fully into con- 
sideration. The method described here meets that re- 
quirement and is both accurate and rapid. 

Let us assume that the load-duration curve, Fig. 1(a), 
has been constructed from the load curve in the usual 
manner. Now for any size, Ni, of power plant, there is 
a definite number of kilowatt-hours, A; (the area under 
the duration curve up to N;), that will be supplied by the 

411 
8,760 N°» 
computing thus the load factors for various values of N, 
the right-hand part of the curve of Fig. 1(4) can be con- 
structed. 

The ordinates of this curve have been plotted as per- 
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plant. The corresponding load factor is 
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centages of the peak load. Itisreadasfollows: A plant 
with a capacity of 40 per cent of the assumed peak load 
would operate at a load factor of 70 per cent. 

The left-hand part of the curve is constructed in the 
same manner, but working downward from the top of 
Fig. l(a). That is, this part of the curve represents the 
conditions when the hypothetical plant is operating in 
the peak instead of in the base. We read, for example, 
that a plant with a capacity of 60 per cent of the assumed 
maximum load, if operated to supply peak loads, would 
operate at a load factor of 10 per cent. 
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Fic. 2. THuree-DIMENSIONAL REPRESENTATION OF THE RELA 
TIONSHIP BETWEEN PLANT Size, LOAD FACTOR, AND 
Cost or POWER 
The Entire Cost Surface Was Determined with Sufficient Accuracy 
by Computing the 9 Points Marked with Circles 


Let us now consider costs of production. These may 
be considered as made up of two parts—one, fixed charges 
and such operating costs as depend mainly on the size 
of the plant and are not appreciably dependent upon the 
amount of power produced; the other, operating charges 
such as fuel, personnel, and repairs, which depend mainly 
upon the amount of power produced, and to only a minor 
degree upon the size of the plant. Reducing these to 
costs per kilowatt-hour, the first part varies inversely 
with the number of kilowatt-hours produced, for a plant 
of any given size, while the second is practically constant. 
The cost-load factor curve for any plant is therefore 
roughly parabolic. Now if we consider several plants 
of various sizes operating at the same load factor, it is 
obvious that the second part of the cost of production 
will be just about the same for all the plants, while the 
first part of that cost will vary inversely (approximately) 
with the size of the plant. The cost-plant size curve for 
any given load factor is therefore also parabolic. 

A series of cost computations for plants of various 
sizes will permit us to construct both the cost—load factor 
curves and the cost-plant size curves. In general, be- 
cause of their parabolic form, we need to compute only 
9 points to determine the entire field. If the plotting is 
done on a space coordinate system like that of Fig. 2, 
the picture is much clearer, and moreover we can now 
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determine immediately the size of installation which, 
for the assumed load curve, will produce power at the 
least cost per kilowatt-hour. For the horizontal plane 
has as coordinates plant size and load factor, and the 
curve of Fig. 1(6) can easily be reproduced upon it. 
It is then a simple matter to project this curve upward 
onto the cost surface, and to locate the lowest point of 
this line of intersection. In the example given, Fig. 2 
indicates that a plant with a capacity of about 75 per 
cent of the maximum load, operating in the base, would 
supply power at the lowest cost per kilowatt-hour. The 
corresponding load factor is about 45 per cent. If the 
size of plant is increased, then the lower load factor has 
a detrimental effect, for it is assumed that there exists 
no other power market than that represented by the 
original load curve; on the other hand, if the load factor 
is increased, then the smaller size of plant raises the cost. 

The cost surfaces constructed by this method also 
facilitate an economic comparison of the various possible 
sources of power, such as water, coal, and oil. 

Thus far we have considered only the case in which a 
minimum cost per kilowatt-hour for the output of the 
new plant is the criterion. Suppose a large industrial 
plant, or a city, were contemplating building a power 
plant and purchasing whatever amounts of power the 
new plant could not supply. Then the question becomes: 
What size plant, operating to partially supply the given 
load, would make the total annual cost of power (includ- 
ing the cost of purchased blocks) a minimum? The only 
change required to adapt this method to such a case is 
in the computation of costs. Instead of adding fixed 
and operating charges and dividing by the output of the 
plant, we merely add fixed charges, operating charges, 
and the cost of purchased power. It is not necessary to 
perform a division and obtain unit costs, since in this 
case the divisor would always be the total yearly power 
demand, and hence the same for all computations. The 
price curves, however, will represent the total annual 
power cost instead of the cost per kilowatt-hour. 

This method can also be used to determine the eco- 
nomic size of such developments as pumped-storage 
hydro-electric plants and storage steam plants, by modi- 
fying the size ordinates by the computed efficiencies for 
the various sizes of installation. 





Rigidity of Masonry Piers 


and Walls © 


By G. D. Burr, Assoc. M. Am. Soc. C.E. 


SrrRUCTURAL ENGINEER, BUREAU OF ENGINEERING, PUBLIC 
Uritirres Commission, SAN Francisco, CAtir. 


HE Long Beach earthquake of March 1933 brought 
forcibly to the attention of the public the need of 
designing buildings to withstand reasonable lateral forces 
due to seismic disturbances and high winds. As a 
result, laws were passed in California requiring lateral- 
force-resisting construction for most buildings used for 
human habitation. Such designs require the calculation 
of the rigidities of wall sections, which is often a laborious 
task, especially since the deformation due to shear may 
have as great an effect on the rigidity as the deformation 
due to bending. This article presents a simplified form 
for such calculations, and a curve from which the relative 
rigidities can be read directly. 

The distribution of horizontal forces between the vari- 
ous vertical members in a given story is influenced greatly 
by the relative rigidities of those members. Even if the 
horizontal force acting in the plane of a wall is known, 
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its distribution among the various columns, piers, and 
wall sections cannot be determined without a knowledge 
of the relative rigidities of these vertical elements. 
Furthermore, these relative rigidities will determine 
whether horizontal torsional moments will be set up, for 
even though the center of mass is at the center of the 
building, such moments will occur unless the center of 
rigidity is also at that point. 
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Fic. 1. Ricrprry or MASONRY PIERS 


In the development of the formulas discussed herein, 
the following nomenclature applies: 


R_ = rigidity ( defined as proportional to I ) 


A, = deflection due to moment, in inches 

A, = deflection due to shear, in inches 

4 = A +A, 

E = modulus of elasticity in compression, pounds 
per square inch 

E, = modulus of elasticity in shear, pounds per 
square inch 

= E/E, 


moment of inertia in inches* ( ik} 


my 
Il 


N = section constant for shear deflection 
1.2 , 
‘ for rectangular sections ) 


= width of pier, in inches, in direction of applica- 
tion of force 

= thickness of pier, in inches, at right angles to ¢ 
same dimension as }, expressed in feet 

= height of pier, in inches 

’ = horizontal force, in pounds 


IFT iw 
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a = : = modulus of rigidity. 


For piers fixed at both ends, 
Wh' ‘ WhN - Ww 1+ a) 
2EFI° E, ED fa 


1 Eb fa 
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A=A4,+4,= 


If now f be taken as 2.5, and since R may be taken 4 
Sy « , , : ; — 

equal to AEB (in which B is the pier thickness expresse¢ 

' : 12a’ 

in feet instead of inches), then R = Tt 3a! 
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2. Masonry WALL INVESTIGATED FOR STRESS DISTRIBUTION 
IN TABLE I 


All Piers Are 1 Ft Thick 


120% 
4+ 3a? 

[he formulas just derived are plotted in Fig. 1. It 
should be noted that they are applicable only to members 
of rectangular section, and the numerical coefficients are 
based on a modulus of elasticity in shear equal to 0.4 
of that in compression. This is a reasonable value to use 
for brick masonry, and no great error in force distribution 
will be introduced if the same relationship be used for 
concrete. However, it would be a simple task to plot 
a similar curve for use with concrete if it were desired to 
use other relative values of the modulus of elasticity in 
shear relative to that in compression. If a structure 
is either entirely of concrete or entirely of brick, the rela- 
tive rigidities of the various piers as read from the curve 
may be used directly to calculate horizontal force distri- 
bution between the vertical members. However, if both 
concrete and brick piers are found within the same 
system, the relative rigidities of the concrete piers as 
read from the curve must be multiplied by the ratio of 
the modulus of elasticity of concrete to that of brick 
before the distribution can be computed. 

As a simple illustration of the use of the curves, let 
us compute the distribution of a horizontal load of 100,000 
lb among the piers of the brick wall section of Fig. 2. 
The steps in the computation are shown in Table I. 
Values of @ are first computed and the corresponding 
values of R are read from the curve. The distribution 
can now be computed, for the load taken by any pier is 
to the total load as the K of that pier is to the sum of the 
R’s of all the piers. Unit shears are computed by ordi- 
nary methods. 


Similarly, for piers fixed at one end only, R = 


Taste I, DistRrBuTION OF HORIZONTAL LOAD AMONG THE PIERS 
SHOWN IN Fic. 2 


Prerl Prer 2 Prer 3 Prer 4 Prer 5 


12.0 12.0 12.0 12.0 3.0 
6.0 2.0 10.0 4.0 2.5 
0.5 0.167 0.833 0.33 0.833 
0.86 0.05 2.25 0.33 2.25 
} 15,000 900 39,200 5,700 39,000 
31 
one er 
lb per sq in.) 26 5 41 15 163 


(he form of the equations assists in giving a clear 
mental picture of relative lateral shearing force distri- 
bution between the piers of a wall by inspection, and thus 
hecking a design only the obviously most highly 
stressed piers need be investigated. It will be noted that 
the shape of the piers determines the proportion of the 
teral force taken by each. For example, if two piers 
ng a wall of uniform thickness are placed between 
an upper and lower rigid element and subjected to shear- 
ing torces between the elements, each pier will take one- 
fail o| the shearing force if both are square in elevation, 
ugh one is 2 ft high by 2 ft wide and the other is 

oU it h by 20 ft wide. 
t ulso be noted that the rigidities of piers vary 
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approximately as the cube of the value of a for slender 
piers such as columns, and approximately as the first 
power of the value of a for piers wider than their height. 
Another interesting fact is that, for piers much wider 
than twice their height, it makes little difference in their 
rigidity whether they are fixed at both ends or at one 
end only. 

The actual deflections of piers may also be readily 
calculated by means of the values of the rigidities taken 
from the curves. For example, assume the deflection 
due to shear and flexure is desired for a masonry pier 12 
ft high, 3 ft wide, and 2 ft thick, fixed at one end only and 
subjected to a lateral force of 8,640 Ib. The value of a, 
or d/h, is 0.25. From the curve, R = 0.0448. Then 

W 8,640 ae 
“ = REB ~ 0.0448 X 1,000,000 x 2 ~ °-0964 in. 

The steps in the analysis of a masonry structure to 
determine the effects of horizontal torsion are best 
illustrated in an elementary example. In Fig. 3 is shown 
a plan of a simple masonry building assumed to be acted 
upon by a lateral force of 50,000 lb through the center of 
gravity. The plan dimensions are shown on the figure. 
Walls are 8 ft high from sill to lintel and 10 ft high from 
ceiling to floor. All piers are fixed at top and bottom. 
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Fic. 3. D&TERMINING THE EFFECTS OF HORIZONTAL TORSION IN A 
MASONRY STRUCTURE 


The Necessary Computations Are Shown in Table II 


In addition to the nomenclature already given, or 
obvious from the diagram, the following symbols are 
introduced: 

(Ry), = rigidity of Pier 4 in direction Y-Y. 

N = distance from moment line m-m to center of 
Pier 4 
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rasie Il PABULATED COMPUTATIONS FOR ILLUSTRATIVE PROBLEM (REFER TO Fic. 3) 
For Direction Y-} 

Pier Dy 4. n ty Ry Dy RyJj x x? Ryx* P, Fix 
No in it it Ib (Ib Ib-ft 
l 12 16 10 1.600 5. 665 40,480 0 0 1.99 3.96 22.42 9,600 19,100 
la 24 10 0.100 0.024 170 1.0 0.024 0.99 0.98 0.02 20 20 
24 l 8 0.125 0.045 320 5.5 0.248 3.51 2.32 0.56 135 470 

2 1 ~ 0.125 0.023 160 10.0 0.230 8.01 64.16 1.48 160 1,280 

12 2 s 0.250 0.158 1,130 11.0 1.738 9.01 81.18 12.82 1,210 10,900 

4 12 4 8 0.500 0.858 6,130 11.0 9.438 9.01 81.18 69 .60 6,580 59,300 
12 2 8 0.250 0.158 1,130 11.0 1.738 9.01 81.18 12.82 1,210 10,900 

: 12 l Ss 0.125 0.022 160 10.0 0.220 8.01 64.16 1.41 150 1,200 

U 24 l 8 0.125 0.045 320 5.5 0.247 3.51 12.32 0.56 135 470 
rotal 6.998 50,000 13.883 121.69 103.640 

For Direction X-X 

Pier b. ts hy *x Ry >x ; Ry» Fs Fy) 
S in) ft ft Ib (ib) (lb-ft 
l 6s 10 0.100 0.168 0 U0 0 0 0 0 
le 24 8 0.250 0.316 0 7.5 56.25 17.78 2,020 15,150 
9 12 8 0.250 0.158 0 7.8 56.25 8.88 1,010 7,570 
12 2 8 0.250 0.158 0 7.5 56.25 8.88 1,010 7,57 

" 12 l 8 0.125 0.023 0 6.5 42.25 0.97 130 840 

‘ 4s l S 0.125 0.090 0 0 0 0 0 0 
12 l 2 0.125 0.022 0 6.5 2.25 0.95 130 840 

" 12 8 0.250 0.158 0 7.5 56.25 8 88 1,010 7,570 

t 12 2 8 0.250 0.158 0 7.5 56.25 8.88 1,010 7,57 
Total 1.251 55.22 47,110 
Grand tota 176.91 150,750 
7 >=(R, 7) same angular motion about the center of resistance. As 

¢ = eccentricity = A — rR, a check on the work, the summations of the values of Fx 
Vv torsional moment = W,;e and F,y should equal the torsional moment. The minor 
Ss, direct shear on Pier 4 due to force W, discrepancy in the tabulated values may be charged to 

x distance to center of pier from center of slide-rule computations. 4 Sa 

rotation in the direction X-X rhe total shear on each pier or wall section is the re- 

(Fr) shearing force, due to torsion, on Pier 4 in ‘Sultant of the direct and torsional shears. See Fig. 3 


the direction Y-Y 

Che position of the center of resistance is first calcu- 
lated as shown in Table II by taking the moments of the 
pier rigidities in the direction Y-Y about the line m-m. 
Values of 5, d, and / are taken from the plan; values 
of a may be calculated mentally; values of K may be 
taken from the curve of Fig. 1; and values of 2R,j and 
=R, may be obtained by adding the appropriate 
columns Having determined the amount of the 
eccentricity (3.01 ft) and the corresponding moment 
(150,500 lb-ft), the shear in the individual piers due to 
torsion is obtained from the following relationships 


F MR,x 
; Z(R,x* + R,y’*) 
F MR.Y} 


S(R.x? + Ry? 


These formulas are based on the assumption that the 
floors are sufficiently rigid so that all points undergo the 


for graphical illustrations. Moments resisted by the 
piers, together with the resulting pier flexural stresses, 
can likewise be calculated directly from the pier shears 
From Table II it will be observed that Pier 4 is the most 
highly stressed in shear, and Piers 3 and 5 are the next 
most highly stressed. Pier 4 is therefore likely to be the 
first to fail under the conditions given, and should be 
investigated first. 

It is recognized that it is not strictly correct to split 
the non-rectangular corner piers (Piers 1, 3, and 5) into 
assumed component parts. It is also recognized that for 
long piers, such as Pier 1, there is an appreciable moment 
of resistance in the direction X-X near the ends, as 
well as the principal resistance in the direction Y-Y 
However, it will be found that in most practical cases 
the errors inherent in the method just described are on the 
side of safety—that is, the results indicate forces slightly 
too large rather than too small. Furthermore, the a 
curacy of these results is well within the practical limits 
of accuracy sct by other variables inherent in the con 
struction of masonry buildings. 














Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








Comments on Changes in 
Membership Grades 

lo Tue Eptrror Referring to the subject of changes in mem- 

bership grades in the Society—-regardless of the very few who are 

presumably opposed to such—it. seems to me that che very action 

of the Board of Direction, the vote of the corporate membership, 


and their general feeling, are sufficient to even the unprofessional 


or disinterested laymen to make it quite apparent that the preset 
membership classification is today not truly representative anc 
should be changed to assure justice to the Society personne! 4 * 
whole . 

If I may be permitted, I would suggest the following members 
classification, which I believe would be more in accord with preset 
times, and would still be in keeping with the distinctly Amene® 
organization which we represent. The term ‘Fellow’ ap! 
does not fit 








rst of all, I would wholly and completely eliminate the grade 
Associate Member,”’ because as a matter of fact there is no 
thing in our Society. In reality, a so-called “‘Associate 
ber’ is ipso facto a full Member, being entitled to all of the 
leges that a Member has. Moreover, a great many of our 
ociate Members” are distinctly modern and up-to-date engi- 
in many cases holding and efficiently executing positions of 
responsibility and trust. To me they are in reality Members, 
I feel they should have said title, instead of the meaningless 
ind erroneous title of ‘‘Associate Member.’’ There are many As- 
ciate Members who have belonged to the Society for a great 
y years well worthy of promotion to the grade of Senior Mem- 
and they might receive their advancement by virtue of their 
tanding record and ability without having toipass through the 

of Member, at the discretion of the Board of Direction. 
would suggest the following classification: (1) Affiliate (to 
in as is); (2) Honorary Member (to remain as is); (3) Senior 
Member (to include all members of outstanding ability who have 
{ the grade of Member for 5 years, the same to be determined 
the Board of Direction; and also to include all other Members 
» have held the grade of Member for 10 years); (4) Member 
to include all other Corporate Members and all Associate Members, 
eing understood that all Members will be advanced to the grade 
Senior Member as soon as they comply with the requirements 
said grade); (5) Junior Member (to remain as is, except they 
given the right to vote); (6) Student Member (to remain as is). 
\s to dues, an equitable due for Members and Juniors could be 
rived at; and perhaps the dues for Senior Members might be 

it not to exceed $25 per annum. 

lo me such a simple and practical classification appears equitable 
just, because it gives to those eminent engineers as well as to 
her members of long and faithful connection with the Society 
udvancement to which they are entitled. It also gives to the 
Junior Member a voice in the organization of which he is a part, 
t wholly eliminates the meaningless title of ‘‘Associate Mem- 
and permits the so-called ‘‘Associate Member”’ to say, “‘Yes. 
um a full Member of the American Society of Civil Engineers.” 

FREDERICK E. Legere, M. Am. Soc. C.E 


< 


U. S. Assistant Engineer, U. S 
Engineer Office 
r nd. Ore 
f i, 1936 
lo THe Eprror: May I express my whole-hearted endorsement 


letter by J. C. Stevens in the February issue of Crvi_ ENcrt- 
EERING, in which he expresses his feelings regarding the recent 
iggested changes in membership grades 
[ cast my vote against the proposed change because I felt that 
vancement by regular progression of the members is the most 
ulthful arrangement for the Society. I served my time as an 
and feel that I am entitled to the honor of Member 
of service and effort in my profession. 
lo not like the designation Fellow and have no desire to be so 
fed, but I do like the term Senior Member and trust that in 
I may be eligible for that distinction. 

F. W. Statrery, M. Am. Soc. C.E. 
Engineer 


Associate 


ecaust 


n, N. Mex 


1936 





Diagram for Williams-Hazen 
Formula Not New 


j My attention has been called to a diagram for the 
! the Williams-Hazen formula, presented by Allan T. 
M. Am. Soc. C.E., in the February issue of Crvm ENat- 

Mr. Rickett’s diagram, in principle at least, is not new, 
ir chart, gotten up for my father by Clinton L. Bogert, 

C.E., was published in our Pocket-Book in 1909. 
lifferencesin the diagrams—such as differences in limits, 
ethod of computing C—but the general aim of each is 
nd each can render practically the same service as the 
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While writing, may I express my strong approval of the way in 
which Crvm ENGINEERING refrains from using “‘second-feet”’ to 
express ‘‘cubic feet per second.”’ It is right enough to use abbrevia 
tions and short cuts when there can be no ambiguity or confusion 
We might perhaps do better to use a word that is unmistakably 
meaningless, such as ‘“‘cufes’’ (though I do not urge it for a mo 
ment). ‘‘Second-feet’’ looks like something, but does not contain 
all the units it is meant to refer to, presents the remainder in re- 
verse order, and appears as two multipliers instead of as a rate 
Pity the poor student! If we are to interpret ‘‘second-feet”’ as 
“cubic feet per second,”’ then ‘‘acre-feet’’ may quite as well mean 
“cubic feet per acre,’’ or ‘“‘foot-pounds”’ might mean ‘‘cubic pounds 
per foot,’’ leaving it to Professor Einstein to visualize cubic pounds. 


Joun C. Trautwine, 3d, M. Am. Soc. C.E, 
Civil Engineer 


Ithaca, N.Y 
February 25, 1936 


Geodetic Control for Highway Surveys 


To THe Eprror: The use of geodetic control for highway sur- 
veys, as discussed by J. C. Carpenter, M. Am. Soc. C.E., in the De- 
cember issue, is of considerable value to the various agencies en- 
gaged in surveying and mapping as well as to other organizations 
that make use of the results or information so secured for many 
purposes. 

The primary question involved in the discussion, however, con- 
cerns the practical value of such methods for highway organiza- 
tions. Unless there is some justification for the possible additional 
time and expense involved in making the control, it cannot be con- 
sidered advisable for highway organizations to make use of it. 
Highway surveys are made basically to determine the choice of 
route. Other purposes are to secure an economical design, to 
obtain data for estimating quantities, and to define the land areas 
required for right-of-way purposes, with the consequent necessity 
of making land ties. The making of land ties, together with the 
course or bearing, serves to definitely locate the routing to the legal 
extent necessary, and is sufficient description for most practical 
purposes, particularly in rural districts. 

A highway survey is generally followed by the construction pe- 
riod, during which the projected routing becomes a physical fact 
The highway survey therefore becomes an enduring visible reality 
across the topography, not an imaginative or visionary line merely 
marked by points or monuments at infrequent intervals. To this 
extent, highway, railroad, and kindred types of surveys may be 
sharply differentiated from the topographical, control, or similar 
types in that the first group is defined by a physical characteriza- 
tion, whereas the latter group never becomes more than a matter of 
paper reference for the purpose of comparison or distinction. The 
first group does not require a reestablishment of the routing for 
definition, while such reestablishment is essential for the trace of 
the second. 

The control might tend to provide greater accuracy in surveys, 
but is greater accuracy in present-day practice required? The 
control would allow the projection of the survey on the triangula- 
tion system, but what practical benefit would highway organiza- 
tions derive from such practice? The control would probably 
allow the retracing of surveys with greater accuracy and facility, 
but to what extent is the retracing of surveys practiced by, or re 
quired of, highway organizations in the normal routine? 

Accuracy of the survey, permanency of the trace, availability of 
the data secured, and a uniform system of making and recording 
the survey are factors in the determination of the control to be 
exercised. The subject, as discussed by Mr. Carpenter, is worthy 
of study for future policies to be pursued, particularly in regard to 
the data obtained from the trial project cited. 


W. W. Zass, M. Am. Soc. C.E. 
Chief Engineer, State Highway 
Commission 


Little Rock, Ark. 
March 7, 1936 
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Precise Highway Surveys 


lo tue Epitror: A consistent theme runs through the four ar- 
ticles in the symposium entitled “Advances in Surveying Tech- 
nique,”’ in the December issue. This theme is the economic neces- 
sity of precise traverses for highway location center lines. 

The great program of mapping recently completed in the Ten- 
nessee Valley, as described in this symposium by N. H. Sayford, 
M. Am. Soc. C.E., was forced to an early completion by the im- 
mediate necessity of having accurate plans for the development of 
flood control and water power. In spite of the remarkable im- 
provements in topographical and cadastral surveying, and the 
great increase in speed developed in this emergency, the entire pro- 
gram was seriously retarded by lack of surveying control. This is 
a spectacular example of an occurrence that is all too common- 
place in nearly every engineering project, large or small, through- 
out the country. It is usually the case that modern rapid map- 
making methods cannot be utilized because of lack of survey con- 
trol. Thus projects often have to be planned on the basis of inac- 
curate and inadequate survey information. So important is this 
preparation of control, that every means must be found to make 
such controls available. 

The greatest surveying agencies in the country are the state and 
county highway departments. Ordinary highway traverses are 
continually being run by these agencies; and in his article on ‘‘Per- 
manent Value for Highway Surveys Through Geodetic Control,” 
J. C. Carpenter, M. Am. Soc. C.E., has clearly demonstrated that 
only a very small additional expense is necessary to convert such 
an ordinary highway survey into a second-order precise traverse, 
permanently monumented and geodetically controlled. Not to 
make a highway traverse a precise, permanently marked, geodeti- 
cally controlled survey, appears to me to be questionable economy. 

J. A. C. Callan, M. Am. Soc. C.E., has described the local con- 
trol surveys which are connected with the U. S. Coast and Geodetic 
Survey triangulation scheme, and which can be utilized for the con- 
trol of these highway traverses. He has described the simplified 
method of utilizing geographical positions by means of plane co- 
ordinate systems introduced by the U. S. Coast and Geodetic Sur- 
vey. With an increase of approximately one-tenth of one per cent 
in the cost of building highways, every highway survey can be made 
part of a control survey system, which will enable rapid mapping 
at almost any scale when the necessity for a map arises, will elimi- 
nate much of the confusion and expense entailed in the acquirement 
of right of way, and will provide for the state geodetically con- 
trolled positions and directions with all the advantages they offer. 

It will not be long before the public and the courts of law will re- 
fuse to recognize the type of description now frequently prepared 
by highway agencies for the acquirement of land. This type of 
description ensures the proper width of right of way but fails to lo- 
cate definitely that right of way, or to describe definitely the land 
taken from any particular property owner. Such descriptions 
have been repudiated by the land court in Massachusetts. The 
highway division in that state establishes monumented second- 
order traverse to establish the center line. 

It appears to me that it would be of value to both engineers and 
lawyers if the Society could emphasize the economic loss occa- 
sioned by establishing surveys for highway location which, due to 
inaccurate surveying methods or lack of monumentation, are un- 
available for accurate property description or control of aerial 
maps. 

Purp KissaM, Assoc. M. Am. Soc. C.E. 
Associate Professor of Civil Engineering, 
Princeton University 


Princeton, N.J. 
February 22, 1936 





Shades Valley Plant a Pioneer in 
Chemical Precipitation of Sewage 


To THe Eprror: A considerable amount of pioneering work in 
the field of chemical treatment of sewage has been done at the 
Shades Valley plant, described by H. H. Hendon, Assoc. M. Am. 
Soc. C.E., in the December issue. Some of the results obtained 
with returned sludge are particularly interesting. It seems to me 
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that one thing has been clearly demonstrated, namely, that the 
suspended solids in the supernatant liquor decrease rapidly with a 
volume of returned sludge up to 5 per cent, but that thereafter jn. 
creasing the volume does not greatly improve results. In the case 
of a reduction in bio-chemical oxygen demand the decrease is rea- 
sonably uniform up to about 20 per cent by volume of returned 
sludge, and thereafter almost negligible. It has occurred to me 
that there is a possibility that these results might be changed 
after a long period of operation and that with the recirculation of 
even a relatively small quantity of sludge, septic action might occur 
in the settling tanks. 

The reduction in suspended solids, bio-chemical oxygen demand, 
and turbidity, brought about by varying amounts of chlorinated 
copperas, has indicated clearly the effective results of small dos- 
ages—up to 10 or 15 per cent of the amount required for complete 
flocculation—and the proportionately smaller effects of larger 
amounts. This again demonstrates the value of this method of 
sewage treatment where varying degrees of purification are essen. 
tial at various seasons of the year or for short periods of time during 
any particular season. 

The cost of chemicals at Shades Valley to produce the average 
operating results shown by Mr. Hendon for the four-month period 
from June 1 to October 1, 1935, is remarkably low, and makes the 
total cost of operation per million gallons compare favorably with 
the best costs for other methods. It is much less than the cost of 
most other methods producing comparable results. 


A. CLirvton Decker, M. Am. Soc. C.E. 
Sanitary Engineer, Tennessee Coal, 
Iron and Railroad Company 
Birmingham, Ala. 
February 21, 1936 





Unsymmetrical Loads May Have Im.- 
portant Effects on Box Conduits 


To THe Eprtor: I have read with interest the article by Leonard 
L. Longacre, Assoc. M. Am. Soc. C.E., in the January issue. 

Unfortunately, the data as presented in this article are not com- 
plete. Design requirements for maximum moments with moving 
live load often necessitate investigating unsymmetrical loadings 
If the slope-deflection method is used there result five unknowns for 
the single span box and eight for the double box—-six joint equa- 
tions, one horizontal bent and one vertical bent equation. 

The data given by the author for two-span boxes are of value for 
special cases only, since “‘vertical sway”’ is not taken into account 
I have found that under certain loading conditions the effect of un- 
balanced girder shears is very important. 

For readers not familiar with the steps of design for closed con- 
duits, the following suggestions are made: 

1. If the slope-deflection solution is used, set up one table of 
general equations, omitting the effect of girder shears and equating 
the right-hand terms to Xi, X2,...X,. The solution of these equa- 
tions will give moments at all points as coefficients of X;,. . X.. 
Evaluate the moments in terms of the loadings and compute the 
girder shears. If these do not balance, take the excess shear at 
each column and determine new values of X;, . . .X, by inspection 
of the original equations. This process is exact, and not a mere 
approximation. The increments of moments found by means of 
these new values of Xi, .. X, are the corrections to be added to the 
original moments. This procedure makes one solution serve for 
all purposes. 

2. If the solution is by the moment distribution method or the 
method of restraints, determine moments at all points, assuming 00 
horizontal or vertical deflections; then correct for horizontal! de- 
flection, and finally for vertical deflection. 


L. T. Evans, Assoc. M. Am. Soc. CE 
Consulting Structural Engineer 
Long Beach, Calif. 
March 5, 1936 


Editor's Note: Although Mr. Longacre’s article as published wo 
limited to the condition of uniform loading, he also furnished dais 0” 
a typical case of non-uniform loading and presented a tabular arrange 
ment of the slope-deflection equations. 
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Kconomical Method of Garbage 
Disposal in St. Louis 


rHE Eprror: The article on ‘““The Disposal of Garbage with 
sewage”’ by C. E. Keefer, M. Am. Soc. C.E., in the March issue, 
o mind the experience of the city of St. Louis in garbage dis- 
: Previous to the spring of 1935 the garbage from the city of 
St. Louis was disposed of by hog feeding under private contract. 
lic sentiment against the nuisance finally resulted in a court 
ction restraining the city from continuing this method of 
posal. 
the summer of 1934 the city conducted experiments with the 
ing of garbage and its disposal by means of the city sewers. 
experimental grinder installed was of the hammer-mill type, 
lectric-driven, with a capacity of 10 tons per hr. The mechanical 
features proved satisfactory, and due to the characteristics of the 
mbined sewers into which the ground garbage was discharged, no 
lificulties were encountered from this source. 
Meager information concerning the bio-chemical oxygen demand 
f garbage and the present degree of pollution of the Mississippi 
River at St. Louis handicapped conclusions as to the effect on the 
river. However, after a study of all available data, I concluded 
that, assuming mean conditions of river flow and garbage quanti- 
ties, the additional oxygen demand of the ground garbage would 
be even less than the probable errors involved in making such 


( 


anaiyses 

The U. S. Bureau of Fisheries rendered an adverse report on the 
proposed method, based largely on its conclusion that the organic 
content of the ground garbage would at times reduce the dis- 
solved oxygen reserve in the river to a critical level. But the 
army engineers, after considering various reports and making ob- 
servations, approved this method of disposal at St. Louis. 

Following these preliminary steps a plant, consisting of a grinder 
of 20-ton hourly capacity, storage hoppers, conveyors, and build- 
ing was constructed. The plant is located on the edge of an indus- 
trialarea. With the grinders operating at full capacity the effluent, 
including the dilution water, amounts to about 400 gal per min. 


It is discharged into a combined street sewer, 8.5 ft in diameter, 
with an average dry-weather flow of approximately 8,000 gal per 
min. This latter sewer discharges within 1,200 ft into a 15 by 20-ft 


sewer with an average dry-weather flow of approximately 50,000 
gal per min. About two miles farther on, this trunk line discharges 
into the Mississippi River. 

Present indications point to a cost of about 30 to 35 cents per ton 
for this method of disposal. This estimate includes labor, main- 
tenance, water, light, heat, and power. At this time plans are be- 
ing made for an additional plant, located at a strategical point, 
in order to provide additional capacity and further reduce the haul. 

Due to the construction and careful maintenance of the plant 
as well as the short time garbage is held before final disposal, there 
has been no odor nuisance. Such odors as have occurred occasion- 
ally during warm months have been successfully controlled by 
sprinkling garbage in the hoppers with a specially prepared deodor- 
ant 

he experience of St. Louis to date seems to justify the assump- 
tion that, under certain favorable conditions—important among 
which are the characteristics of the sewer system and the receiving 
stream—this method of garbage disposal is practical, economical, 
and sanitary. However, before adopting it a municipality should 
have a competent engineer make a thorough study and survey of 
the local situation. There are many factors other than the design 

tails of the grinding equipment that must be taken into considera- 

e deciding as to the feasibility of the method for any par- 
cular cite 

\cknowledgment for the data in this discussion is made to 
Frank J. MeDevitt, director of streets and sewers, who planned 

vised the installation of this new method of garbage dis- 


Louis 


W. Scott Jonnson, M. Am. Soc. C.E. 
Sanitary Engineer, St. Louis 
Department of Health 
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Planning and Work Relief 


To THe Eprror: Apropos of the article on planning under work 
relief by Harold M. Lewis, M. Am. Soc. C.E., in the March issue, 
I should like to comment on the county planning problem. Under 
the work relief set-up, county planning has run a difficult obstacle 
race, and to date after more than two years it still has its back to the 
wall and is continuing to fight for recognition. Although there is 
some hope for the approval of county planning projects, the present 
situation leaves much to be desired for the carrying out of a com- 
prehensive program. With the approval of such a project assured, 
its satisfactory operation is questionable, because of the endless 
red tape surrounding all projects classified as statistical. 

The creation of CWA and the opening of its doors to planning 
projects offered new life to the county planning program. In 
spite of the hasty organization of this program, frequent inter- 
ruptions, and its short duration, the results obtained were suf- 
ficient to prove that it was worth while. Practically all the proj- 
ects concerned themselves with the first step in the development 
of a planning program—the collection of basic facts pertaining to 
the area under study. Under CWA obtaining trained personnel 
was in general not a difficult proposition. Those employed con- 
sisted of engineers, architects, draftsmen, statisticians, and similar 
professional groups. 

The appearance of TERA (Temporary Emergency Relief Ad- 
ministration), the successor of CWA, gave an entirely new outlook 
to the carrying on of a planning program and, for many counties, 
created an insurmountable barrier. The counties that were able 
to carry on under the new regulations did splendid work and added 
a great deal of basic information to that secured under CWA. 
Under TERA, the qualifying phrase for work, ‘‘eligible for home 
relief,’’ found few if any technical and professional people available 
in the rural areas, and made the operation of a county planning 
project a difficult one. 

With the arrival of WPA, a new organization to take over the 
functions of TERA, the situation became more complicated than 
ever. Mr. Lewis has adequately outlined the main difficulties en- 
countered. It is of interest to note, however, that up to January 1, 
1936, no county planning project was yet in operation in the state 
of New York, although projects for Erie, Nassau, Niagara, and 
Westchester counties had been approved by the Federal Coordinat- 
ing Committee. The prospect of an adequate staff under WPA, 
even though the projects were approved, is not bright. The 
available technica! men and those with adequate training have 
already been assigned to other projects which received early ap- 
proval and are now in operation. 

I believe there is justification for the wide range of work-relief 
projects included under the classification of planning. County 
government has become complex and covers many fields of public 
administration. The various departments are already overloaded 
with detail, and yet there is a continuous stream of requests for 
information, not only from the county officials, but from the general 
public. To furnish this information requires time and personnel 
taken from regular work. One of the functions of planning is 
“fact finding.’’ It is my opinion that this function might well be 
enlarged to the end that all pertinent data relative to the county, 
its resources, its government, and similar facts be centralized in 
the planning board. Thus it would be readily available to the 
departments and the public, and the planning board would become 
a clearing house for all information. Here is created another ac- 
tivity to justify a planning board, and more opportunity for work 
relief that cannot qualify for the more technical phases of planning. 
Realizing the limitations of work relief, every county should thus 
concentrate on those problems that have any future bearing upon 
the county development, and leave the actual development of the 
plan to some later date. 

The conclusion that may be drawn is that, in general, the use of 
work relief for the technical part of county planning is very limited, 
particularly in those counties which are predominantly rural in 
character. In the metropolitan counties and in the counties with 
second-class cities, where there is a large number of technical and 
professional people available for work relief, greater opportunities 
exist and the program of planning may be further advanced. 

HAROLD E. Dean, M. Am. Soc. C.E. 
Consulting Engineer 
Poughkeepsie, N.Y. 
March 6, 1936 














268 Civit ENGINEERING for April 1936 


Comment on Schedules Promulgated 
by Society's Salary Committee 


Dear Str: I wish to compliment Mr. Goodrich of the Commit- 
tee on Salaries for the excellent report appearing in the March 
1936 issue of Crvit ENGINEERING. The report speaks for itself and 
is evidence of an exceptional amount of arduous work on the part 
of the members of the Committee 

I wish also to compliment John C. Hoyt, M. Am. Soc. C.E., for 
his article on the “Classification and Compensation of Federal 
Engineering Positions’’ and to express hearty concurrence in his 
conclusion that ‘‘an adequate classification is essential to the satis- 
factory operation of civil service laws, and it is also basic in the 
selection of suitable personnel for various positions and in the 
fixing of an equitable compensation for their services. It pro- 
vides a logical and effective means for the proper classification of 
positions, both within organizations and between organizations, 
which is essential for the equitable consideration of all questions 
having to do with employment.”’ Further, that ‘these subjects 
are coming to be of more and more importance in determining the 
economic standing of the engineer, and it is highly desirable that 
they be standardized and that all engineers become fully informed 
in regard to them.”’ 

Mr. Hoyt does not claim that the federal system is the final an- 
swer, but he points out that it is agreed by all who have had any- 
thing to do with the federal classification that it has done much to 
improve conditions of men holding technical or other positions in 
the government service, and it has also been of great benefit to 
the service 

It is therefore my strong recommendation that the Board of 
Direction arrange for a thorough study of the federal and related 
classification systems to the end that our Society at an early date 
may take the lead in promoting a classification of engineering posi- 
tions appropriate for application to engineering employment, 
both in public and private service 

The objective of such a classification would be to provide a 
logical and effective means for the study of positions, both within 
and between organizations, as an essential aid in the equitable con- 
sideration of all employment questions. As further set forth by 
Mr. Hoyt, such a classification would provide a basis for eliminat- 
ing much of the confusion which results from the use of inaccurate 
payroll and other titles in the consideration of employment ques- 
tions, a sound foundation for establishing pay scales, and an equit- 
able means for the comparison of positions involving independent 
work with those involving administrative duties 

lhe federal classification, which has been in operation for over 
ten years and is now applied to about 25,000 professional and 
scientific positions, including about 10,000 engineers, has been of 
material help in improving employment conditions in the federal 
government 

Tuos. E. Stanton, Jr., M. Am. Soc. C.E. 


Sacramento, Calif 
March 14, 1936 


Dear Str: The report by the Salary Committee and the article 
by John C. Hoyt, M. Am. Soc. C.E., published in the March issue 
of Crvit ENGINEERING, bring again to mind the reports by the 
Salary Committee published in the April 1934 and August 1934 
issues of Crvm. ENGINEERING. An element of confusion has sur- 
rounded the purpose of these two earlier reports, which it is believed 
will not be removed until the Board of Direction takes some action 
to put the record straight. 

Several members of the Board have stated that they approved 
the original report for publication in the understanding that it was 
intended to use the salary schedule which it contained as a guide 
for fixing the salaries of civil engineers, then engaged on relief 
work, who were receiving pitifully low salaries. This point was 
discussed at the July meeting of the Board of Direction at Van- 
couver, B.C., in July 1934, and some of those at least who were 
in attendance came away with the understanding this was the true 
purpose. Nevertheless, this original report opened with the un- 





Vor. 6, Nog 


fortunate statement that ‘‘This report is an effort to determine from 
statistical data the salaries appropriately to be paid to Civil Engi- 
neers’’ and there has never been any official denial by the Board of 
Direction that this was the true purpose. 

Discussion of the matter which followed publication of the 
original report led to elimination of the above quoted statement 
as to purpose from the revised report presented to the Board at 
the Vancouver meeting, and to some other revision including the 
addition of another grade to the personnel classification and an in- 
crease in the top salary from $5,700 to $6,100 per annum. How- 
ever the implication has more or less persisted that the salary 
schedule presented was suitable for determining the salaries of 
professional engineers generally, whereas as a matter of fact it was 
derived from the prevailing rates of pay then in effect among some 
16,000 highway engineers who admittedly were receiving less than 
the average for the whole group of salaried professional engineers 


TaBLe I. ENGINEERING PERSONNEL CLASSIFICATIONS AND 
SALARY SCHEDULES 


No. Annual 
Sponsor Grades Salaries 
Salary Committee Am. Soc. C.E. (Apr. 1934). . .6 $1,500-$5,700* 
. * . (Aug. 1934) -_ 
Salary Committee Am. Soc. C.E (May 1935) 7 $1,200-$6,100* 


Council Assoc. Prof. Eng. British Columbia 


9 $600-$7 ,200 +f 
U. S. Personnel Classification Board. .9 


$2,050-$10,000+ ¢ 


Notes: * These represent the median salaries prevailing in the lowest and 
highest grades ranging from engineering assistant to chief engineer. 

t These represent the lowest salary in the lowest subprofessional grade and 
the lowest salary in the grade of Assistant Chief Engineer with the upper limit 
of the latter grade marked ‘‘no limit’ and nothing shown for the grade of Chief 
Engineer. (Taken from 1935 Year Book of the Engineering Profession in 
British Columbia.) 

tThis refers only to the professional and scientific service and does not 
include the subprofessional. 


This places the American Society of Civil Engineers, the member- 
ship of which is perhaps 90 per cent in the salaried class, in the 
unfortunate position of having promulgated a salary schedule based 
upon the prevailing salaries of a group of engineers receiving less 
than the average of all salaried engineers and this too in a depres- 
sion period. 

The Salary Committee has done some excellent work in assemb- 
ling information as to personnel classification and prevailing rates 
of pay, particularly as exhibited in its latest report first referred to 
above. There are, however, noteworthy differences between the 
salary schedules which it has proposed and those proposed by the 
Executive Council of the Association of Professional Engineers of 
British Columbia and the U. S. Personnel Classification Board, 
both of which agencies have made most exhaustive studies of this 
matter. These differences are indicated in the accompanying 
Table I. 

It is believed the Board of Direction should officially declare the 
true purpose of the salary schedules promulgated by the Salary 
Committee was to afford a basis for determining appropriate sal- 
aries for engineers engaged on relief work rather than for salaried 
professional engineers generally and that unless and until this is 
done these schedules will continue to embarrass the profession. 


Everett N. Bryan, M. Am. Soc. C.E 
Chairman Salary Committee, Sacra- 
mento Section of the Society 
Sacramento, Calif. 
March 10, 1936 


Editor's Note: In connection with the publication in “Civil Eng 
neering” of letters expressing opinions on or critical of the Society 0” 
its activities, it is the established policy that such expressions be accom 
panted by comment by the chairman of the administrative unt! involved 
As regards the subject here under discussion, however, E. P. Goodrie®, 
Chairman of the Committee on Salaries, believes it desirable (ia! © 
ciety members have as thorough an understanding of its detatls and «™ 
plications as possible, and accordingly favors the immediate puri 
tion of the accompanying letters. Mr. Goodrich will defer '\« ©” 
ments normally to be expected from him until a later issue. 
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Spring Meeting in Hot Springs, Ark. 


Arlington Hotel to Be Headquarters for Gathering, April 22-25, 1936 








Opening Session General Meeting 


WEDNESDAY—April 22, 1936—MORNING WEDNESDAY — April 22, 1936—AFTERNOON 
9:00 Registration DonaLp H. Sawyer, Vice-President Am. Soc. C.E., Presiding 


10:00 Spring Meeting called to order by 2:30 Industrial Development of the Lower Mississippi Basin 


GeorGE R. CLeMeNs, President, Mid-South Section, Am ‘ee 
Soc. C.E.; Senior Engineer, Mississippi River Commission, H. C. Coucn, Esg., President, Arkansas Power and Light 
Vicksburg, Miss Company, Pine Bluff, Ark 


Addresses of Welcome 2:50 The Future of the Railroads in the Mississippi Valley and 
THe HonoraB_e Leo P. McLaucuiin, Mayor of Hot the Southwest 
Springs, Ark L. W. Batpwin, M. Am. Soc. C.E., President, Missouri 
Tuomas J. ALLEN, JR., Esq., Superintendent, Hot Springs Pacific Ratlroad, St. Louis, Mo 
National Park, Hot Springs, Ark 
3:10 Oil and Gas Resources of the Mid-South and Their Effect 
Response Upon Future Development 
D. W. Mean, President, American Society of Civil 
Engineers, Consulting Engineer; Professor Emeritus, Hy- 
draulic and Sanitary Engineering, University of Wisconsin, 
Madison, Wis 


Co.. T. H. Barton, President, Lion O1l Refining Com 
pany, El Dorado, Ark 


3:30 The Undeveloped Resources of the Mid-South 
10:30 The Engineering Problems of the Lower Mississippi Basin 


and Their Importance to the Country as a Whole EarLe W. Honors, Esg., Manager of Public Relations, 
: bi ‘ Cities Service Company, New York, N.Y 
Grover T. Owens, Esg., President, Little Rock Chamber 
f Commerce, Little Rock, Ark 3:50 Discussion 





Chamber of Commerce © Hot Springs Chamber of Commerce 
\IRPLANE VIEW OF OLDEST NATIONAL PARK STREET SCENE, Hot SPRINGS, ARK 
Hot Springs National Park, Arkansas One of America’s Noted Resort Cities 





WEDNESDAY—April 22, 19536—EV ENING 


00 Dinner Dance During the dinner there will be a number of entertain 
ment features. 














‘all Room, Arlington Hotei 
astmaster——-E. Harttey Wootton, President, Hot Dancing 10:00 to 1:00. 
ngs Chamber of Commerce, Hot Springs, Ark Tickets for the dinner and evening’s entertainment are 
ldress—*‘ The Sucker,” by H. T. Harrison, Attorney, $3.25 each. Tickets for Juniors, for the dance only, are 
| Island Railway Company, Little Rock, Ark $1.00 per couple 
— ¥ p Sct REE, NE 2 
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LOWER PoRTALS, DiveERSION TUNNELS, Fort Peck Dam 
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of Engineers, U. 8. Army 


© Corps of Engineers, U. 8. Army 


DIVERSION TUNNEL CONSTRUCTION, Fort Peck Dam 


Sessions of Technical Divisions Occupy Entire Day 


THURSDAY—April 25, 1936—AFTERNOON 


THURSDAY—April 23, 1936—MORNING 
SANITARY ENGINEERING DIVISION 


| 10:00 Unique Features of the Hot Springs Sewage Treatment 


10:30 


11:30 


; 10:00 


10:40 


11:20 


Project 


ELLSWORTH L. Fiipy, Assoc. M. Am. Soc. C.E., Assistant 
Engineer, Black and Veatch, Kansas City, Mo. 


Recent Developments in Malarial Control in the Mid- 
South 
Cor. J. A. LePrince, Senior Sanitary Engineer, U. S. 


Public Health Service, Memphis, Tenn. 
Recent Developments in the Construction of Water Works 
Projects in the Mississippi Valley and the Mid-South 
CuHartes B. Burpicx, M. Am. Soc. C.E., Consulting 
Engineer, Chicago, Ill 


Discussion 
WATERWAYS DIVISION 
Improvement on Lower Mississippi River 


Hartey B. Ferocuson, Brigadier-General, Corps of 
Engineers, U.S.A.; President, Mississippi River Commis- 
sion, Vicksburg, Miss 
Improvement on Missouri River 

E. O. Watsn, Captain, Corps of Engineers, U.S.A.; 
Division Engineer, Kansas City, Mo 


Discussion 


2:30 


2:30 


3:00 


3:30 


4:00 


WATERWAYS DIVISION 
Waterway Transportation 


Rurus W. Putnam, M. Am. Soc. C.E., President, Mari- 
Consulting Engineer, Chi- 


time Engineering Corporation; 
cago, IIl. 
Discussion opened by 


S. L. Wonson, M. Am. Soc. C.E., Assistant Chief Engi- 


neer, Missouri Pacific Ratlroad, St. Louis, Mo. 
General Discussion 


CONSTRUCTION DIVISION 


Construction Features of the Fort Peck Project 


T. B. Larkin, M. Am. Soc. C.E., Major, Corps of En- 
gineers, U.S.A.; 
Fort Peck, Mont. 
Construction Features of the Conchas Dam 

Gerarp H. Matrues, M. Am. Soc. C.E., Member of 
Consulting Board for Conchas Dam; Principal Engineer, 
Office of President, Mississippi River Commission, Vicks- 
burg, Miss. 

Construction Features of the Mississippi River Bridge at 
New Orleans 

N. F. Hertmers, Esg.. Vice-President, Siems-Helmers, 

Inc., St. Paul, Minn. 


Discussion 








SINKING THE MATTRESS FOR A PIER, 


Mississipp1 RIvER BRIDGE 





District Engineer, Fort Peck District, 
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CountTrRY CLUB SCENE AT Hort SprRINGS, ARK. 


Entertainment for the Ladies 





WEDNESDAY April 22, 1936—MORNING AND 


THURSDAY—April 235, 19536—MORNING AND 

















2. ana - , ar al , 
= AFTERNOON AFTERNOON 
r, Cl 
During the morning the visiting ladies will register at Ladies’ During the morning, visiting ladies will be taken on a sightseeing 
Headquarters and will be entertained at informal receptions by the __ trip followed by a luncheon and bridge in the afternoon. 
mbers of the Ladies Committee. For those who enjoy riding, there will be saddle horses available 
f Engi- afternoon the ladies will be the guests of the Ladies and the country club will be open to the visiting engineers and 
ttee. Entertainment will be provided in the form of sight- _ their ladies every day of the meeting. 
ing trips followed by a tea. Boating and fishing parties may be arranged if desired. 
THURSDAY—April 23, 1936—EVENING | 
f En- , : 
istrict 7:30 A Program of Entertainment Has Been Planned for Members, Ladies, 
; and Guests, at One of the Nearby Clubs 
Dinner will be followed by dancing. | 
Tickets for the dinner and evening’s entertainment will be $1.50 each. 
nber of 
gineer, 
Vicks- 
idge at 
>. 
‘eleners, 


| 





hamber of Commerce 


© Hot Springs Chamber of Commerce 


Miles of Bridle Paths Mountain Drives Offer Beautiful Vistas 


Hot SPRINGS NATIONAL PARK, ARKANSAS 
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YUCATAN BEND CutT-OFF ON THE 


All-Day Excursion on Friday 


FRIDAY—April 24, 1936 


8:00 All-Day Excursion by Special Train and Boat to the 
Recently Completed Mississippi River Cut-Offs to 
Eliminate the Famous Greenville Bends 


rhese cut-offs shorten the river by 30 miles in a previous 
length of 40 miles through this reach 


The party will leave Hot Springs by special train at 
8:00 a.m., arriving in Arkansas City about noon, going 
thence to the boat, where luncheon will be served 


After inspection of the cut-offs, the party will disembark 





The Opening Blast 


ASHBROOK CuT-Orr ON THE Mississipp1 RIver A SHORT DistaNce BELOW ARKANSAS City, ARK. 


Mississipr1 River BELOW VICKSBURG 








by special trai 


at Lake Village and return to Hot Springs 
about 7:40 p.m 

There will be a dining car on the train where breakfa 
and dinner will be served if desired 

This trip is contingent upon the purchase of 100 ticket 
and will be canceled in case the minimum guarantee canr 
be met, other plans being substituted in that event 

Members are urged, therefore, to send in advance regis 
tration as early as possible for the guidance of the Lo 
Committee 


The tickets for this trip, including all transportatior 
luncheon, are $4.50 each. 


Shortly After the Blast 








SATURDAY—April 25, 1936—MORNING 


9:00 Trip to Bauxite Mine 


rhe party will leave at 9:00 a.m. for the inspection of a 
bauxite mine about an hour’s journey from Hot Springs 


The group will return to Hot Springs about 1: 
in time for lunch. 





There will be no charge for this trip 

















Civit ENGINEERING for April 1936 273 


Hotel Accommodations and Announcements 


rder to be certain of accommodations, members are urged to 
iefinite arrangements for rooms at least a week in advance of 

ing Meeting, paying for the rooms in advance for at least a 
f the period during which they expect to be in Hot Springs. 


Hotel Rates 
s SrncLe Room Dovate Room 
With Bath Without Bath With Bath Without Bath 


Arlington Hotel $3.00 up o« $5.00 up bovad 
way Hotel 3.50 up 2.50 up 5.00 up $4.00 up 
Majestic Hotel 3.00 up ; 4.00 up oT 
Como Hotel 2.00 up 1.50 up 3.00 up 2.50 up 
Howe Hotel . 3.50 up 2.50 up 5.00 up 3.50 up 


The Arlington Hotel is the meeting headquarters. 

Reservations are to be directly with the hotel as early as possible 
in order to prevent delay and inconvenience in obtaining accommo- 
dations on arrival. 

All who attend the Spring Meeting are requested to register im- 
mediately upon arrival at meeting headquarters. Special badges 
and tickets will be obtained at the time of registration. 


Student Accommodations 
Special hotel accommodations will be available to student mem- 
bers provided advance reservations are made with Prof. Dewey M. 
McCain, Mississippi State College, State College, Miss. 


Information 
A registration desk will be provided in the headquarters hotel to 
issist visiting members in securing any desired information about 
ity. At the registration desk, a card file of those in attendance 
will be maintained, with information as to members’ hotel ad- 


train iresses in Hot Springs. 
kfas Highway Information 

Hot Springs is accessible by a complete system of paved roads. 
ckets Information on routing will be furnished by the Hot Springs 
ann Chamber of Commerce, Hot Springs, Ark. 
resis Entertainment 
Loca {Attention is directed to the program for the entertainment of the 


lies. In addition, the ladies are expected to participate in all 
e other features of the meeting that may interest them. 

Members wishing to play golf may make application at the 
gistration desk. 


Order All Tickets in Advance 

Members who order tickets in advance will not only be saved 

noyance and delay by having tickets and badges awaiting them 

arrival at headquarters, but they will assist the committee 

eatly by giving advance information to guide it in concluding 
ifrangements 

See page 22 in back of this issue for registration and ticket 
order forms. 








‘TON Hotet—Sprinc MEETING HEADQUARTERS 





Local Section Conference 

On Tuesday afternoon, April 21, 1936, there will be a conference 
of delegates from the 14 Local Sections in the Southern Meeting 
Region with the Society’s Committee on Local Sections and the 
Southern Region Meetings Committee. 

A comprehensive agenda has been prepared for the discussion of 
activities of mutual interest to the Local Sections. 

All interested members are invited to attend and participate in 
the conference. 

Student Chapter Conference 

At 2:00 p.m. on Thursday afternoon, April 23, 1936, will be held 
a conference of representatives from the Student Chapters. In 
addition to official representatives, as many student members as 
practicable, together with faculty advisers and contact members, 
are expected. The conference will be open to discussion of any 
subjects of interest to the Chapters, and after the meeting an ab- 
stract of the proceedings will be sent to every Chapter in the coun- 
try. Members of Student Chapters are also invited to attend 
and participate in all the events of the Spring Mecting. 


Weather Information 


The average temperature in Hot Springs after the first of April 
is from 65 to 85 F, so that summer clothing will be in order. 


Local Committee on Arrangements 
GrorGE R. CLEMENS, General Chairman 
Executive Committee 


J. R. Forpyce, Chairman 
D. A. MAcCREA 


Program Committee 


WILLIAM ParRKIN, Chairman 
A. M. Lunp Dewey McCaINn 


Transportation Committee 


Roy E. WaArRpDEN, Chairman 
L. R. PARMELEE 


Reception Committee 
Joun H. Garpiner, Chairman 


EvuGENE F. Bespacow W.D. Dickinson L. L. HIDINGER 
S. L. Davis W. E. ELam FRANK V. RAGSDALE 


Ladies Reception Committee 
Mrs. J. R. Forpyce, Chairman, Hot Springs, Ark 
Mrs. Georce R. Clemens, Vice-Chairman, Vicksburg, Miss 
Mrs. H. C. Couca, Vice-Chairman, Pine Bluff, Ark 
Mrs. Joun H. GARDINER, Fort Smith, Ark 
Mrs. N. B. Garver, Little Rock, Ark. 
Mrs. L. L. Hrpincer, Memphis, Tenn. 
Mrs. R. S. LANDER, Little Rock, Ark. 
Mrs. WILLIAM PARKIN, Memphis, Tenn. 
Mrs. L. R. PARMELEE, Helena, Ark. 
Mrs. Biarr A. Ross, Memphis, Tenn 
Mrs. Roy E. WARDEN, Little Rock, Ark. 
Mrs. W. W. Zass, Little Rock, Ark. 


Hot Springs Local Committee 

Mrs. W. T. Wootton, Vice-Chairman 
Mrs. Russy BRowN Mrs. CHARLES LUTTERLOH 
Mrs. J. H. CHESTNUT Miss Bess MARTIN 
Mrs. GARNETT EISELE Mrs. Tom R. MARTIN 
Mrs. GEORGE FLETCHER Mrs. W. H. Moncrier 
Mrs. JOHN R. Forpyce, JR. Mrs. B. L. NEIMEYER 
Mrs. S. W. Forpyce, III Mrs. WILLIAM PoRTER 
Mrs. CHARLES GARRETT Mrs. Frep RIx 
Mrs. SAM GARRETT Mrs. Evuciip M. Sir 
Mrs. WALTER KLUGH Mrs. Ray SMITH 
Mrs. J. L. LoNGINO Mrs. HARTLEY WOOTTON 


J. H. HayLow W. W. Zass 


N. B. GARVER Biarr A. Ross 


The program as a whole has been prepared under the direction of 
the Southern Region Meetings Committee, DonaLp H. SAwveEr, 
Vice-President, Am. Soc. C.E., Chairman; and E. P. ARNESON, 
L. L. Hmpincer, FReperRIcK H. McDoNALD, HERMAN STABLER, 
Directors, Am. Soc. C.E. 

Please call on the Committee on Local Arrangements or on the 
Secretary’s office for any service desired. 



































SOCIETY AFFAIRS 


Official and Semi-Official 























| Early Presidents of the Society 








With this issue, “Civil Engineering’ begins a series of brief 
biographies of the early presidents of the Society. Every effort 
will be put forth to make these reviews interesting both to the casual 
reader and the serious student of engineering history, but to 
achieve this end the cooperation of many persons ts necessary 
iny one acquainted with personal incidents in the lives of these 
men, or having photographs of engineering works with which they 


INTRODUCTION 


Interwoven with the stories of the early presidents of the Society 
is the story of nineteenth century engineering achievement in the 
United States. It is well, then, to begin this series by sketching 
briefly the background against which these leaders worked. And 
in selecting a base for this orientation, the year 1852 suggests 
itself, by reason of its being the birth year of the Society. In the 
following paragraphs, no attempt has been made at completeness; 
rather, a few outstanding events and facts have been selected 
which seem to typify succinctly the then-existing state of the art 
Most of the information has been taken from Kirby and Laurson’s 
Early Years of Modern Civil Engineering 

By 1852, the canal had yielded place to a sturdy youngster, the 
steam railroad. Eighteen years before, the earliest road designed 
entirely for steam had been built in South Carolina, and soon the 
iron rails were being laid through forest and over mountain, and 
a vast network of communication was beginning to take form 

By 1852, also, the arch bridge was being replaced by a variety 
of forms. Five years before, Squire Whipple had published the 
first treatise presenting a correct method for calculating truss 
stresses, and the Fink, Bollman, Pratt, and Whipple trusses 
were beginning to come into use. Fink's bridge over the Monon 
gahela at Fairmount, W.Va., with three 205-ft spans, was just 
completed, and John August Roebling was beginning an 821-ft 
suspension bridge at Niagara Falls. A few years earlier, a plate 
girder bridge of 50-ft span had been built on the Baltimore and 
Susquehanna Railroad 

In 1852, the Francis inward-flow turbine was five years old, and 
the famous Lowell hydraulic experiments had been under way 
about two years. On the Mississippi River, Humphreys and 
Abbott were beginning their famous investigation, and two years 
before, Congress had authorized the preparation of a compre 
hensive plan for the control of Mississippi floods. The study 


were connected, is requested to communicate this information to 


Sydney Wilmot, Manager of Publications. The presidents will 
be treated in chronological order so that the series this year will 
include, in addition to James Laurie, the following men: James 
Pugh Kirkwood, William Jarvis McAlpine, Alfred Wingate 
Craven, Horatio Allen, Julius Walker Adams, George Sears 
Green, Ellis Sylvester Chesbrough, and William Milnor Roberts 


land, on May 9, 1811 





James LAURIE, FrRST PRESIDENT OF THE 


I. James Laurig, 1811-1875 


President of the Society, 1852-1867 


James Laurie was born at Bells Quarry, near Edinburgh, Scot 


SocIETY 


Little is known of his early years, excep: 
that for a time he was apprenticed to a maker of mathematica! 


and engineering in 


served a year of ap 
prenticeship in the 
office of a civil engi 
neer in Edinburgh 

When about 2 
years of age, Lauri 
came to the United 
States with his friend 
James P. Kirkwood 
who had been mad 
chief engineer of con 
struction of the Nor 
wich and Worceste: 
Railroad. Lauri 
was made associat 
engineer, and whe 
Kirkwood left i: 
1835 he was ap 
pointed to fill t 
vacancy. The Nor 
wich line was prot 
ably the _ first 
this country 
which a tunnel was 
built. 


ne 





struments, and later 


resulted in the Ellet report, a pioneer document on flood control For several years after its completion, Laurie engaged in a 
engineering in the United States miscellaneous engineering practice—railway locations and surveys 
The sanitary field was largely undeveloped, but the relation dams, bridges, and wharves—with an office in Boston. In July 7 
between the prevalence of certain diseases and the pollution of | of 1848 he assisted in founding the Boston Society of Civil Eng 
water had been established. In London the Metropolis Water neers, the oldest existing engineering society in this country 
Act, requiring the filtration of water supplied for household use, Shortly thereafter he left Boston to become engineer of th : 
had just been passed. The most pretentious water supply system Central Railroad of New Jersey, a position he retained for about 
of the day in the United States was that of New York; the old three years. During this period he made plans for the extensior 
Croton Aqueduct, 35 miles in length, had been completed 10 of the road from Whitehouse to Easton, on the Delaware River 
years before. Sewerage systems had not yet been developed to In 1852 Laurie had a consulting office in New York. Wit ‘ 
any appreciable extent, but within three years the first compre- Kirkwood and four others, he joined on October 23 of that year | 
hensive system would be built—at Chicago, in 1855. in issuing to civil engineers and architects in the vicinity of New 
The chief materials of construction, aside from timber, brick, York an invitation to join in organizing a professional socie') 
and stone, were still cast and wrought iron and natural cement. In accordance with this invitation, the American Society of C'' $: 
But within four years Bessemer would perfect the steel-making Engineers came into being on November 5, 1852. Laurie we "2 
process that bears his name. Portland cement, first patented one of a committee of three that prepared a draft of a constitutio! 
and by-laws, and shortly thereafter he was elected president 


in England in 1824, would be introduced in this country shortly 
after the Civil War, and at about the same time, the first patents 
for reinforced concrete would be issued 

Clearly then, in 1852 the stage was being set for ‘“‘modern’ 
engineering practice along a number of widely varied lines. And 
with the development then under way, the need for organizing 
the profession became apparent. In that organization James 
Laurie played an outstanding part 


74 


The following month he led the first professional discussion gv" 
before the Society. The subject was “The Relief of Broadway, 


and in this connection Laurie presented a plan for plac 
tracks above the level of the street. 


ng railway 


About 1855 Laurie was engaged by New York authorities 


examine bridges in various parts of the state, and thre: 


years later 


he was called to the Province of Nova Scotia to make au evaluav 
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Vo. 6 Nose 


of tue existing railroad lines and to prepare plans for extensions. 

Avrer two years he returned to the States and became chief 
ngineer of the New Haven, Hartford, and Springfield Railroad, 
po-ition he held until 1866. In 1862 he designed what is probably 
his greatest work—an iron lattice bridge across the Connecticut 
River at Warehouse Point on the line of the New York, New 
Haven and Hartford Railroad. The new bridge replaced a deck- 
truss wooden structure on stone piers, and was erected on the same 
piers, between the old trusses, without inter- 
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The Society Follows the J ob 


A NEw Local Membership Committee, advisory to the Board of 
Direction in matters of applications for admission and transfer, 
has just been appointed at Fort Peck Dam in Montana, the second 
of these committees to be organized on the site of a great con- 
struction job. The first of these committees to “follow the job”’ 
was formed when the Tennessee Valley Section was authorized 

in the area of the far-flung TVA project. 





rupting the traffic on the road—yet the line 
was single track. Theodore G. Ellis, a 
civil engineer writing in 1866, said: ‘‘Per- 
haps no similar undertaking of equal diffi- 
culty had ever been attempted. Great 
credit is due the engineer for having the 
boldness to undertake it.” 

The total length of the bridge was 1,524 
ft, the longest span being 177 ft. The 
trusses consisted of built-up chords, verti- 
cal compression members, and diagonal ten- 
sion bars spanning two or three panels each. 
Proposals for fabricating the iron work were 
first received from firms in this country, but 
owing to their being occupied with work 
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Is Reprinted...... 


Report of the Committee on 
Research ......... 
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Engineers Report on Pro- 


The way in which the Fort Peck com- 
mittee happened to be formed is interest- 
ing. There has been for some years a Local 
Membership Committee that attempted 
to cover the states of Idaho and Montana 


weer but which obviously has been handicapped 


by the great distances between centers of 
engineering population. When the Fort 
Peck Dam got under way, many engineers 
p. 277 were employed on that project. It was 

somewhat of a surprise and of course a 
pleasure to find that quite a number of 
applications for admission and transfer were 
originating on that job. The existing Local 
Membership Committee was obviously at 


for the government, and to the high prices Sessional Development........ p. 277 a disadvantage. Its chairman, however, 

of iron and labor, Laurie found that time C . . rose to the occasion and suggested that a 
“pr olumbus Regional Meeting : 

and money could be saved by giving the Bee Batil...... 2008 p. 278 new committee be formed at Fort Peck to 


contract to an English firm. 

Despite the fact that the old timber 
trusses made the working space extremely 
cramped, and that the work was often inter- 
rupted by the passage of trains, erection 





Ithaca Regional Meeting on 
Se a Wictie a0 " 


last for the duration of the job and to handle 
all applications arising out of that par- 
ticular work. The new committee was 
appointed on February 18, 1936, having 
received the approval of Director Crawford, 








was completed in seven months. More 

than 80,000 rivets were put in by hand in the field; a gang of five, 
says Ellis, was able to drive from 40 to 240 per day. The total 
cost of the iron work, in place, was 12.38 cents per pound. The 
bridge gave more than 40 years of service, and was finally removed 
about 1904. 

While still busy with the bridge, Laurie began elaborate sur- 
veys for the State of Massachusetts on the Troy and Greenfield 
Railroad and the Hoosac Tunnel. The latter had been com- 
menced in 1854, and was 22 years in building—although the 
difficulties, it is said, were not so much of an engineering nature 
as financial and political. It was on the Boston and Main Rail- 
road, and was 4/, miles in length. The first compressed-air rock 
drills in the United States were used there, and it was probably 
the first tunnel in which electricity was used for firing blasts. 

Returning to New York in the fall of 1867, Laurie found that 
the Society had lapsed into inactivity, and he immediately began 
to plan for its revival. The general opinion was that the lack of 
permanent quarters had contributed to the lapse, by keeping the 
Society from serving its visiting members. Accordingly, two 
third-floor rooms were rented in a building at the corner of William 
and Cedar streets, and the Annual Meeting held there on No- 
vember 6, 1867 marked the beginning of a steady growth in the 
number of the Society’s members and in its usefulness. Laurie 
was accorded a resolution of thanks “for his faithful services and 
for his efforts to reestablish and reorganize the Society on 
a basis which gives promise of a successful and useful con- 
tinuance.”’ 

About this time, Laurie ceased the active practice of his pro- 
fession, although occasionally he was retained to report on various 
engineering works. He spent most of his remaining days at the 
Allyn House in Hartford, where he lived practically in retirement 
until his death on March 16, 1875. He never married. 

He was buried in the Cedar Hill cemetery at Hartford. On one 
‘ide of the granite monument marking his grave, there is an in- 
‘cription that ends: “By his talents and industry he gained the 
foremost rank in his profession.” 

‘Appreciation is due F. J. Pitcher, Assoc. M. Am. Soc. C.E., and 
J). L. Rippey, both of the N.Y., N.H. & H.RR. for making avail- 
able Ellis's detailed account of the Warehouse Point Bridge. | 


in whose District it is situated. 

It will be recalled that in the December 1934 issue of Crvit 
ENGINEERING, page 659, there was an article describing the work 
of the Local Membership Committees and indicating the de- 
pendence placed on them by the Board of Direction. The new 
committee will thus form a valuable link between the Society and 
prospective members. 





Last Call for Discarded Cuts 


WHEN THE PRINTER has finished with the type material in 
TRANSACTIONS and CiviL ENGINEERING, the type and most of 
the cuts are destroyed after a reasonable interval. This is because 
it is extremely costly to store them all on the chance that a few 
may be in demand at some future time. 

All the cuts from Vol. 99 of TRANSACTIONS are now due to be 
destroyed but, with the thought that some member might have 
use for some of them, they are being held until May 13. Those 
who mail a request for them to the Secretary, giving the figure 
number and the page, can have them for the cost of postage— 
first come, first served, except that authors of papers, of course, 
have first claim on their own illustrations. Permission is granted 
to reprint the illustrations and text matter from TRANSACTIONS 
on condition that the full title of the paper, name of author, 
page reference, and date of publication by the Society are given. 

As regards cuts from Crvi_ ENGINEERING, those from Volumes 
I, II, and III have already been destroyed. However, those from 
Volume IV, that is 1934, are available on request up to May 1, 
1936, the date on which all cuts from that volume not previously 
requested will be destroyed. Those desiring cuts should make 
application for them to Society Headquarters. There will be 
no charge other than the cost of forwarding by express or parcel 
post. As in the case of TRANSACTIONS, requests first received 
will be filled first, but preference will be given to the authors of 
the articles in which the illustrations appear. The cuts for the 
covers, pages of special interest, and Society Meeting programs 
are also available. Cuts from Volumes V and VI, that is 1935 
and 1936, will be loaned to those desiring them for some special 
purpose, but must be returned when that purpose has been served. 
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The Society's Committee on Research 


DURING THE THREE preceding years, in keeping with the 
economy measures of the Society, the Committee on Research held 
no meetings, and functioned chiefly as an agency for collecting re- 
ports from the several special research committees and trans- 
mitting them with comments to the Board of Direction. In 1935 
the committee requested instructions as to its definite powers and 
the extent to which it might exercise authority over research activi- 
ties of the Society with the double objective of stimulating and 
coordinating such activities 
and of recommending to the 
Board of Direction the dis- 
charge of research commit- 
tees whose assignments are 
completed or whose efforts 
are not actually adding to 
engineering knowledge. 

Acting on instructions 
given it, the Committee on 
Research held a meeting in 
April 1935, and proceeded 
to consider reports from the 
existing special research 
committees assigned to its 
jurisdiction. The com- 
mittee not only undertook 
to obtain progress reports 
from these special commit- 
tees, but to determine (ca) 
the justifiable expenditures 
required for continuation 
of their work; (6) whether 
the personnel of the com- 
mittees should be altered; 
and (c) the probable time within which the duties of the com- 
mittees might reasonably be expected to be completed. Inquiries 
were also made as to activities in the same or related subjects being 
undertaken by committees of other technical societies. 

The Committee on Stresses in Railway Track—A. N. Talbot, 
chairman—works in cooperation with and under grants from the 
American Railway Engineering Association. Its present activi- 
ties are chiefly concerned with studies on welded rails, effects of 
locomotive counterbalance upon rail stresses, rail profiles at or 
near rail joints, properties of the tie-plates, and superelevation of 
track for high-speed trains. The committee has been highly pro- 
ductive in the past, and is engaged upon significant studies at 
present 

The Committee on Cement—-Thaddeus Merriman, chairman— 
appears to have no specific program of its own and no funds have 
been allotted to it by the Society in recent years. It acts as a 
contact committee with Committee C1 of the American Society for 
Testing Materials, and with other engineering committees and 
societies interested in cement. 

The Committee on Concrete and Reinforced Concrete Arches— 
Clyde T. Morris, chairman—has had a distinguished record. Its 
final report was published in Volume 100 of TRANSACTIONS. 

The Committee on Earths and Foundations—Lazarus White, 
chairman—has acted not only as a coordinating and reporting 
committee, but also has under its own auspices conducted im- 
portant experiments on soils and foundations. It is working in 
cooperation with specialists in several universities both in this 
country and abroad. An abstract of its recent activities appears 
in the October 7, 1935, report of the Engineering Foundation, 
through which it has received funds for some of its investigations. 
The Committee on Research endorses the continuance of this 
committee. 

The Committee on Dams——-Thaddeus Merriman, chairman—has 
reported little progress, confining itself hitherto largely to the sub- 
ject of uplift pressure. It circulated a world-wide questionnaire 
on this subject in 1932. A paper by D. C. Henny of this committee 
has been published by the Society. 

The Committee on Meterological Data—Donald M. Baker, 
chairman—submitted a vigorous progress report in 1931 analyzing 
and constructively criticizing the U. S. Weather Bureau with re- 
spect to service to the engineering profession. Largely as a result 
of the interest in and discussion of this report the Science Advisory 
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Committee of the National Research Council added J. B. Lip) in. 
cott, M. Am. Soc. C.E., to its subcommittee on the Weare, 
Bureau. Mr. Lippincott, a member of the Committee on Me ero. 
logical Data, is the only engineer representative on the Wea: her 
Bureau Advisory Committee. The Committee on Meteroloyicai 
Data has cooperated with federal agencies whose activities relate 
to the committee’s functions. The Committee on Research en. 
dorses the continuance of this committee, but recommends the 
presentation of a more definite program of activities for 1936. 

The Committee on Hydraulic Research—J. C. Stevens, chair- 
man—was constituted by the Board of Direction in 1933. [ts 
present objectives relate largely to model studies and hydraulic 
laboratory research. The Committee on Research is sympathetic 
with the aims of this committee, particularly as the coordination 
of its objectives with those of other related committees and of the 
Technical Divisions of the Society may be effected. 

The Committee on Flood Protection Data—Gerard H. Matthes, 
chairman—was reconstituted in 1934 at the request of the Mis- 
sissippi Valley Committee of the Public Works Administration to 
act as an advisory body in connection with a study of flood flows 
in the United States. The committee held a number of meetings 
in Washington and contributed extremely valuable advice and 
guidance in the prosecution of flood flow investigations and in the 
preparation of a Water Supply Paper of the U. S. Geological 
Survey on this subject. The committee has made valuable sugges- 
tions as to its future program, and in the opinion of the Committee 
on Research it should be continued for the present, especially as a 
contact agency between the Society and federal and local agencies 
engaged in flood studies. 

The Committee on Research has been impressed with a number 
of factors relating to research in the field of hydraulic engineering. 
One of its members, Fred C. Scobey, was requested to prepare a 
brief upon the subject, which has been submitted to the committee. 
Mr. Scobey points out that the American Society of Civil Engi- 
neers should take a leading position in hydraulic study and re- 
search. He also points out the numerous divergent but often 
overlapping activities of various units of the Society with respect 
to hydraulics and related fields. He mentions among others the 
committees on the Freeman Fund, Dams, Meteorological Data, 
Flood Protection Data, Hydraulic Research, Conservation of 
Water, Drainage of Irrigated Lands, Duty of Water, Salvage of 
Sewage, Silting and Water Supply Engineering. It appears to 
the Committee on Research that numerous research committees, 
both special and related to the Technical Divisions, are concerned 
with hydraulics, and that a greater degree of coordination and 
more definitive objectives with respect to hydraulics and hydraulic 
research in their broader aspects are desirable. 

The Committee on Research feels that the general research 
activities of the Society may perhaps be better coordinated, that 
funds for research may be better conserved, and that useful re- 
search may be even more effectively stimulated than at present 
if the entire research program of the Society is constructively 
analyzed and a more comprehensive and cohesive plan for research 
in civil engineering adopted. 


Georce E. Beccs, Chairman 
THORNDIKE SAVILLE, Secretary 
ALBERT F. REICHMANN 
Cuartes B Burpick 
Committee on Research 


Frep C. ScoBey 





Publicity Department Established 


A PROGRAM OF DIGNIFIED publicity for the work of the civil 
engineer and for the Society was initiated in January by authority 
of the Board of Direction. In charge of the new program, asa sta‘l 
member, is W. R. E. Baxter, formerly manager of the newspaper 
service bureau of the McGraw-Hill Publishing Company 

The chief function of the publicity department will be to supply 
news releases for papers in all parts of the country. During ''s first 
week of operation, it was successful in placing in New York pape 
a large number of news stories about the Annual Meeting. !n #¢- 
dition, items of interest about each of the newly elected memDers of 
the Board were released to papers in their respective locales 








a high degree of success. Similar publicity is planned for 

ming Spring Meeting at Hot Springs, Ark. 

ular digests of articles to appear in Crvm. ENGINEERING are 
. supplied regularly to national news services and to the science 

s of a selected group of papers. Activities of Local Sections 

ssely followed, and write-ups of any event with ‘“‘news value” 

omptly distributed to the leading papers in the surrounding 
cory. Important achievements of individual engineers are 


nilarly handled. 


is anticipated that the Publicity Department, by providing a 
tral source of live, accurate information, will do much to de- 
.» a popular interest in engineering activities and a general 
nderstanding and appreciation of the work of the civil engineer. 





Horatio Allen Scholarship Open 


[THROUGH THE CouRTESY of Columbia University, New York 
City, the Society has at its disposal a scholarship in civil engineering 
covering tuition fees and dormitory accommodations, and includ- 
ing a $100 allowance for books and incidentals. Its total value 
is about $700. 

The scholarship was established in honor of Horatio Allen, fifth 
President of the Society and a member of the class of 1823 at 
Columbia. It is awarded by a committee of the Society, subject 
to the approval of the university authorities. It may be held by 
the recipient for from one to three years, depending upon the class 
he enters at the university. 

Applicants must submit credits covering at least the first two 
years of an engineering course at an accredited school. Those 
who enter at this point will thus require two years to attain the 
B.S. degree in engineering and an additional year for the C.E. 
degree. Those who have carried their studies beyond this point 
will also be admitted. 

Applications will be received by the committee until June 1, 
1936, when an appointment will be made for the academic year 
beginning in September. Additional information on the scholar- 
ship and detailed instruction on the proper form for applications 
will be furnished by the Society on request. 





Regular March Business Meeting 


A REGULAR business meeting of the Society, as required by the 
by-laws, was called to order at the Engineering Societies Build- 
ing, New York, N.Y., on the evening of March 18, 1936, just 
preceding the meeting of the Metropolitan Section. After a few 
remarks, there being no business presented, the meeting was 
adjourned 





Society Districts and Zones Unchanged 


A RECOMMENDATION of the Committee on Districts and Zones 


‘that no change be made in District boundaries, number of Di- 
rectors, and boundaries of the four Zones for 1936, has been 
approved by the Board of Direction, This announcement is 


made in accordance with the requirements of the Constitution of 
the Society, Article VII, Section 1. 





Moment Distribution Paper Reprinted 


IN May 1930, PRocEEDINGS contained a paper entitled “Analysis 


of Continuous Frames by Distributing Fixed-End Moments,” 

oy Hardy Cross, M. Am. Soc. C.E., which was destined to become 

weegnloed as a milestone in the annals of technical literature. 
hen, 


", alter two years of active discussion, the author published 
“Is Clositig arguments in Procespincs for May 1932, 38 engineers 
tad recorded their appraisal of this work. The original paper of 
‘en pages had been expanded by discussion, so that its scope in 
‘ol. 96 of TRANSACTIONS (1932) comprised 156 pages. In this form 
* Was awarded the Norman Medal at the Annual Meeting of the 
Society in New York, N. Y., on January 17, 1934. 

Anticiy ng an active demand for reprints, the Society ar- 
gee tan unusually large stock for individual sale. This 
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supply nevertheless became exhausted early this year. Expecting 
a continued demand, a new stock of reprints has been ordered at 
a considerable increase in cost to the Society. The selling price, 
however, of $1.60 per copy with a 50 per cent discount to members, 
has been kept the same as before. 

As a service to members of Student Chapters in good standing, 
for classroom use, a price of 50 cents a copy in quantity orders 
has also been made effective. This special rate applies to pur- 
chasers of 10 copies or more if ordered through officers of the 
Chapters or faculty advisers. For single copies, the price to Stu- 
dent Chapter members is 70 cents each. 





Engineers Report on Professional 
Development 


PuBLicaTION of the third annual report of the Engineers’ Council 
for Professional Development makes available to engineers and 
educators a record of the activities of this body. It provides 
authentic information on the organization, purposes, policies, and 
personnel of the Council and the work of its four major committees 
on student selection and guidance, engineering schools, professional 
training, and professional recognition. 

The 36-page annual report contains a list of the participating 
bodies and their representatives for 1935-1936; the report of C. F. 
Hirshfeld, chairman of E.C.P.D. for 1935; committee reports; 
the charter and rules of procedure of E.C.P.D.; the policies adopted 
by E.C.P.D. since its formation; a brief report on finances; and 
the committee personnel for 1935-1936. 

Chief interest attaches to the four committee reports. The 
report of the Committee on Student Selection and Guidance— 
R. L. Sackett, dean of the College of Engineering, Pennsylvania 
State College, chairman—deals principally with tests designed to 
supplement methods of selecting students for engineering colleges. 

Plans for putting into effect its program of accrediting engineer- 
ing schools are discussed in the report of the Committee on Engi- 
neering Schools—Karl T. Compton, president, Massachusetts 
Institute of Technology, chairman. 

An appendix to the report of the Committee on Professional 
Training—Robert I. Rees, assistant vice-president, American Tele- 
phone and Telegraph Company, chairman—contains an announce- 
ment of a selected bibliography of engineering subjects with 
samples from the civil engineering section, covering selected books 
on bridges, concrete, construction materials, foundations, highways, 
hydraulics, mechanics of materials, railroads, sewerage, and sew- 
age disposal. Other sections of the bibliography will cover mathe- 
matics, physics, chemistry, aeronautical engineering, chemical 
engineering, electrical engineering, industrial engineering, me- 
chanical engineering, metallurgical engineering, and mining engi- 
neering. 

A second appendix to this report presents a preliminary survey 
of university extension facilities, including a general description 
of the scope of the courses included in the survey and a list of the 
educational institutions giving these courses through class room 
and correspondence study. A suggested operating program for the 
professional development of junior engineers comprises a third 
appendix to this report. 

The report of the Committee on Professional Recognition 
C. N. Lauer, president, Philadelphia Gas Works, chairman—deals 
with the subject of registration of engineers, and includes, as an 
appendix, a digest of the engineer registration laws in 35 states. 

The Engineers’ Council for Professional Development is a con- 
ference of engineering bodies organized to enhance the professional 
status of the engineer through the cooperative support of those 
national organizations directly representing the professional, 
educational, and legislative phases of an engineer’s life. The 
participating bodies are the American Society of Civil Engineers, 
the American Institute of Mining and Metallurgical Engineers, 
the American Society of Mechanical Engineers, the American 
Institute of Electrical Engineers, the Society for the Promotion of 
Engineering Education, the American Institute of Chemical Engi- 
neers, and the National Council of State Boards of Engineering 
Examiners. 

Charles F. Scott, chairman of the Connecticut State Board of 
Registration, is chairman of E.C.P.D., and George T. Seabury, 
secretary of the American Society of Civil Engineers, is secretary. 
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Copies of the third annual report may be obtained at a cost of 25 
cents by addressing the Engineers’ Council for Professional De- 
velopment, 29 West 39th Street, New York, N-Y. 





Plan for Paid-Up Membership Withdrawn 


The PLAN for paid-up Society membership that had been in effect 
since July 6, 1925, was discontinued as of January 1, 1936, by mu- 
tual agreement between the Society and the insurance company 
underwriting the plan. The discontinuance was made necessary 
by a 20 per cent increase in premium rates, which would have gone 
into effect on that date. 

Because of the depression, the insurance company had twice pre- 
viously been obliged to increase its rates, but up to 1936 there had 
been no increase in its charges to the Society. 

Withdrawal of the plan naturally does not affect in any way the 
status of those members who have already availed themselves of 
it. Neither does it affect the constitutional provision whereby a 
Corporate Member of Affiliate may compound all future dues by a 
single payment of $325 





Regional Meeting Planned for Columbus, Ohio 


Tae CrenTrat Onto Section is laying well-ordered plans for 
an interesting regional meeting in Columbus on May 15 and 16. 
Tentative plans for an excellent series of technical papers are 
well under way. Various committees of the Section are active 
and no detail is being overlooked. The business and technical 
sessions are to be held at the Deshler-Wallick Hotel. All Society 
organizations in District 9, including Student Chapters as well 
as Local Sections, are being invited to cooperate. A splendid 
meeting seems assured, and this notice may serve to advise in 
advance those who can plan to attend. 





ithaca Regional Meeting to Be Held May 9 


A REGIONAL MEETING to be held at Ithaca, N.Y., on May 9, 
1936, will be attended by members of Local Sections and Student 
Chapters over a wide area. The Ithaca Section will act as host 
to four other Sections and the Albany Engineering Society, while 
the Cornell Student Chapter will arrange the details for a con- 
ference of seven other Chapters. Dr. Mead, President of the 
Society, will be present at this first meeting of its kind in the 
area. The principal subject to be discussed is what the Society 
can do for Student Chapter members and Juniors. Limited 
overnight accommodations can be obtained at Willard Straight 
Hall. S. C. Hollister, M. Am. Soc. C.E., head of the civil engi- 
neering department at Cornell, is arranging the program. 





Svracuse Section Favors Modification 
of Work Relief Program 


AT A MEETING of the Syracuse Section of the Society, held 
February 11, 1936, a resolution was adopted favoring the sepa- 
ration of projects of the work relief program into two parts 
those requiring a high degree of engineering supervision, organi- 
zation, and skill, to be done under contract; and other work 
requiring largely unskilled labor to be performed under the di- 
rection of work relief officers. Copies of the resolution were sent 
to Harold L. Ickes and Harry L. Hopkins, administrators of 
PWA and WPA, respectively, as well as to numerous state and 
local officials. The text of the resolution follows: 


‘“‘Wuereas, in the development of work relief activities there 
is an ever-increasing tendency toward undertaking projects 
normally within the sphere of operations of the established con- 
struction industry; and 

“Wuereas, this encroachment of relief activities upon the 


sphere of the construction group is demoralizing this industry 
and indirectly retarding, rather than aiding, local and national 


recovery; and 


Vor. 6, Nog 


“WHEREAS, the above tendency has been due, in part, to the 
short-sightedness of some public and private groups, more inter- 
ested in specific projects than in the broader and more compre. 
hensive relief problem, the rehabilitation of the construction 
industry and general recovery; and 


‘‘WHEREAS, unemployment in many lines of activity involving 
individuals of varied occupational capabilities having created the 
need for relief, the provision of an unprecedented amount of relief 
work by undertaking the construction of public works under work 
relief methods has resulted in placing an unreasonable burden 
upon this industry; and 


“WHEREAS, basic changes in the selection or kind of work relief 
projects cannot be effected immediately without further cop- 
fusion and disorganization of relief agencies; therefore be it 


“Resolved that the Syracuse Section of the American Society 
of Civil Engineers goes on record as favoring the separation of 
projects of the work relief program into the following two classi- 
fications or parts for construction: 


“1. The portion of the work requiring experienced supervision, 
efficient organization and a high degree of skill to be undertaken 
under normal construction contract arrangement. 


“2. All other work requiring largely unskilled labor to be under- 


taken as direct work relief projects; and be it 


‘Further resolved that the attention of various public and civic 
agencies be called to the necessity of considering other forms of 
industrial relief, partly as a means of relieving the burden now 
carried by the construction industry alone, and partly as a means 
of making work relief an aid to general recovery rather than a 
retarding factor; and be it 


“‘ Further resolved that the officers of this organization be directed 
to forward copies of this resolution to all such persons and agencies 
as may be in a position to contribute to the correction of present 
relief policies, either as administrators or as sponsors of projects.” 





New Memoirs Available 


TWENTY-NINE MEMOIRS—Of two Past-Presidents, nineteen other 
Members, and eight Associate Members—have recently been 
made available in preprint form for distribution in limited numbers 
to those who request them. Other preprints, awaiting publication 
in the next volume of TRANSACTIONS, have been announced in past 
months and a number of them are still available. The additional 
twenty-nine are as follows: 


Thomas Henry Alison ae 
Charlies Kyes Allen ............ «x GH 
Frank Karr Ashworth _ . sae we ae ee 
William Wallace Atterbury ...... . . . 1866-1935 
Almon Byron Atwater .... . 74 . . . 1845-1935 
Herbert Howard Bassett ....... . . 1877-1935 
ay el aA ty . . . 1864-1935 
Lae Gee Gee www te st . . . 1887-1935 
Henry Leo Connell. .. . .... . ~~ . . « 1879-1985 
Frank William Flittmer.. . . . . ; . 1893-1935 
Weston Earle Fuller . . ks 1879-1935 
Allan Vinal Garratt ....... eo _ 1857 1as2 
William Charles Gotshall . ste isa . . 1870 1935 
Frederick Passmore Gutelius. . 1864-1935 
John Venable Hanna . . 1864-1935 
Charles Jay Hogue. . . . 1870 1935 
Edward Clarence Jordan _ 1846 1935 

_ 1886-1935 


Irving Patterson Kane 


Franklin Edward Leland ..... . as 1889 1985 
Charles Frederick Loweth . >. wenn 1857 1985 
Edward Towler Murchison _ 1888 1935 
William Thomas Reed 1872 1935 
Louis E. Ritter “<n 186-4 1934 
William White Rousseau ‘ 1873 1935 
William Dwight Sample _ 188) 1935 
Gordon Earl Sissons . 1892 = 
Jonathan Parker Snow ; 1848 1933 

1883-1935 


Francis Lee Stuart . pee ae eee 
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Preview of Proceedings 
By Harotp T. Larsen, Editor 





ise of an extraordinary number of important progress reports 

Varch issue of “Proceedings,’’ considerable discussion has 

cid over one month. Two short papers of widely divergent 

t are featured for the April ‘‘ Proceedings” which, otherwise, 

noteworthy for its discussion of current papers. Readers 

ear in mind that the May ‘‘Proceedings”’ is the last number 

the summer recess and that discussion for this number should 

mitted promptly to avoid delaying its publication until August 

{ number of papers are being closed in the next few months in 

ler that the work of preparing them for publication in ‘‘Trans- 
ions’’ may be completed during June and July. 


CONTROL OF UNDERGROUND WATER: PHYSICAL 
AND LEGAL ASPECTS 
Irrigation Division’s Committee on Conservation of Water 
been instrumental in securing for the Society an unusual 
unber of good technical papers on permeability of soils, water 


\DMINISTRATIVE 


preading, physiographical balance, precipitation absorption, 
. ind similar subjects. The forthcoming paper entitled ‘‘Ad- 
ministrative Control of Underground Water: Physical and Legal 
, \spects,”” written by Harold Conkling, M. Am. Soc. C.E., a 


ber of that Committee, is a notable addition to an imposing 


S As a background for the basic arguments of his paper, Mr. 
nkling begins by describing a number of localities in which the 
bjiect of underground water—its physical and legal aspects and 


—- + 





SAN GABRIEL VALLEY, CALIFORNIA, LOOKING NoRTH 


Hills in Foreground ; San Gabriel Mountains in Background 





dnmunistrative control—is a serious problem. From this 
ew, he proceeds to analyze the history and trend of under- 
law. According to Mr. Conkling, there are four 
‘asses or “‘doctrines’’ of underground water law in the United 
se are as follows: (1) The “doctrine of unreasonable 
h the owner of land has absolute right over the water 
the ground without obligation to or respect for the 
(2) the “doctrine of reasonable use,’’ in which 
wi { land possesses the right to the “reasonable”’ use of 
wa the soil except that he may not export such water 

the d ent of adjoining property owners; (3) the “‘California 
crit which the owner of land shares his right to the ground 
ter vi ery other owner of land overlying the ground-water 
Sin i m; and (4) the “doctrine of prior appropriation,” 
wai wner of land has no right to the ground water except 
ng mmon with every other citizen of the state in which 

g iter occurred. The first three are the result of 


_ . eTs* 
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Showing Upper Part of San Gabriel Valley, Calif., in Foreground 


judicial decision; the last is the result of legislation. In the last 
case, the state permits the use of water by appropriation, which 
must be subject to prior rights of other users whether from the 
surface stream or from underground sources tributary to that 
stream. 


PRE-STRESSED REINFORCED CONCRETE AND ITS POSSIBILITIES 

The idea of introducing preliminary stresses in structural 
members to offset the effects of stresses produced by applied loads 
is not an essentially new one, but the possibilities for usefulness 
in the case of reinforced concrete design have not been so attractive 
until the modern development of high-strength reinforcement 
In a paper for the April PrRocrkEpDINGS entitled ‘‘Pre-Stressed 
Reinforced Concrete and Its Possibilities,”’ Ivan Rosov reviews 
the significant literature in the field and suggests some interesting 
possibilities for economy in the use of this principle as applied 
to reinforced concrete structures. Economies in the use of the 
strength of the materials is not the only consideration in this 
question. The principle of pre-stressing permits a design in 
which there may be no tension across the entire section within 
the designed allowable load. In other words, within the per- 
missible allowable load the structure can be made free from tension 
cracks, thus protecting the reinforcing steel from deterioration 
by exposure to air and moisture. For greatest effectiveness it is 
desirable that the concrete be of the strongest possible grade and 
that the steel be strong enough to support the applied load even 
after it has been pre-stressed. 

The paper contains a statement of the broad theory and two 
numerical examples to demonstrate its application in practical use. 


CLosInc DIscussIONS 


Readers who have followed keenly the discussion of the various 
papers listed as “‘current’’ on the second page of each issue of 
PROCEEDINGS will be interested to learn of the following authors’ 
closures which will be published in April: “The Shear-Area 
Method,’ by Horace B. Compton, Assoc. M. Am. Soc. C.E., 
and Clayton O. Dohrenwend, Jun. Am. Soc. C.E.; “Failure 
Theories of Materials Subjected to Combined Stresses,’ by Joseph 
Marin; and possibly, “‘Photo-Elastic Determination of Shrinkage 
Stresses,’” by Howard J. Smits; ‘Flood Stage Records of the 
River Nile,”” by C. S. Jarvis, M. Am. Soc. C.E.; “The Stress 
Function and Photo-Elasticity Applied to Dams,” by H. A 
Brahtz; and “Flood and Erosion Control Problems and Their 
Solution,”’ by E. Courtland Eaton, M. Am. Soc. C.E 


Society Appointees 
ALONZO J. HAMMOND, Past-President Am. Soc. C.E., represented 
the Society at the Washington Award Dinner held in Chicago 
on February 25. 
Georce B. Prttspury, M. Am. Soc. C.E., has been appointed 
chairman of the Alfred Noble Prize Committee, 
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In and About the Society 


Ear.y in February each member of the Sanitary Engineering 
Division received a letter from the Division's executive com- 
mittee describing those social and technical features of the Annual 
Meeting in which the sanitary engineers took part. The letter 
also included a detailed statement of the present status of the 
Division's activities and the minutes of the meeting of its executive 
committee. It was stated that in the future four sessions of the 
Division will probably be necessary each year to meet the demand 
for papers on sanitary engineering subjects. 


To EXTEND as widely as possible the benefits of last fall's Stu- 
dent Chapter Conference at Birmingham, Ala., a detailed abstract 
of the stenographic record has recently been distributed to all the 
Student Chapters and to their faculty advisers and contact mem- 
bers 





Freeman Candidates Should Apply Early 


ATTENTION is again called to the Freeman Traveling Scholarship 
in hydraulics, for which applications are now being received. The 
preliminary announcement was made in last month's Crvi Enat- 
NEERING, and additional information in the form of a mimeo- 
graphed circular is available on request at Society Headquarters. 

Although applications will be accepted as late as June 1, 1936, 
it is urged that they be submitted as long before that deadline 
as possible. A last-minute rush of entries will throw a heavy 
burden on the committee, for careful and detailed consideration 
must be given each candidate, and the final selection is to be made 
early in the summer 





News of Local Sections 





CENTRAL OHIO SECTION 


The new officers for the Central Ohio Section are as follows: 
John C. Prior, president; C. W. Allen, first vice-president; J. H. 
Blodgett, second vice-president; and William E. Burroughs, 
secretary-treasurer. 


CINCINNATI SECTION 


On February 6 there was a joint meeting of the Cincinnati Sec- 
tion of the Society and local chapters of ten other societies. Prof. 
Bradley Jones, of Cincinnati University, introduced the speaker 
of the occasion, Capt. Albert W. Stevens, of the U. S. Army. 
Captain Stevens gave an interesting illustrated lecture on his 
recent flight into the upper stratosphere in the balloon, ‘‘Explorer 
Il. Approximately 3,000 were present. The new officers for 
this Section are as follows: Pusey Jones, president; Herbert H. 
Schroth, vice-president; and William H. Carlton, secretary. 


District oF Co_tumBta SECTION 


The District of Columbia Section held its annual dinner meeting 
at the Washington Hotel in Washington on February 13, with 130 
present. During the brief business session the officers for the past 
year were reelected to serve for another year, the list being as 
follows: R. C. Marshall, Jr., president; C. G. Paulsen, vice- 
president; and Medford T. Thomson, secretary-treasurer. George 
T. Seabury, Secretary of the Society, responded to an introduction 
with a few remarks. Then Dr. D. W. Mead, President of the So- 
ciety, spoke on the need for high ethical standards in the pro- 
fession. He was followed by H. E. Augusto Rosso, Italian 
Ambassador to the United States. 


DututH SsCTION 


On February 17 the Duluth Section held its regular monthly 
meeting, with ten members and two guests present. The speaker 
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on this occasion was Harold Matteson, a public accountant, who 
described and discussed the Federal Security Act. 


GeorGIA SECTION 

There were 44 present at a meeting of the Georgia Section held 
in Atlanta on March 12. It was announced that the Section’s 
delegate to the Spring Meeting of the Society will be R. P. Black 
and that the alternate will be L. F. Bellinger. W. T. Chevalier 
vice-president of the McGraw-Hill Publishing Company, was the 
speaker of the evening. Mr. Chevalier discussed the topic of 
economics and finance as related to the engineer. 


INDIANA SECTION 


On February 19 the Indiana Section elected the following officers 
to serve for one year: R.L. McCormick, president; Charles Bross. 
man, vice-president; and Fred Kellam, secretary-treasurer. 


IrHaca SECTION 


On February 25 a dinner meeting of the Ithaca Section was held 
in Willard Straight Hall on the campus of Cornell University. 
O. D. Von Engeln, professor of geology at the university, gave an 
interesting talk on the subject of “Glacial Phenomena and Engi- 
neering.”” There were 25 present. 


Kansas City Secrion 


There were 44 present at a dinner meeting of the Kansas City 
Section held at the Newbern Hotel on February 7. After dinner 
and a brief business session, Frank C. Lynch spoke on the American 
Legion, and the Honorable Henry M. Beardsley gave a talk, in- 
viting the engineers’ attention to the Professional Men's Club. 
The principal speaker was S. Herbert Hare, landscape engineer and 
architect, who presented an illustrated lecture on the subject of 
state and city planning. 


KANSAS STATE SECTION 


On February 11 a meeting of the Kansas State Section was held 
at the Allis Hotel in Wichita, with 19 in attendance. Murray 
Wilson, consulting engineer of Salina, Kans., thanked the Section 
for its aid in putting his firm back on the approved PWA list. 
Then several members commented on the working out of the Engi- 
neers’ Registration Law. During the business session the follow- 
ing officers for 1936 were elected: F. A. Russell, president; Ira E. 
Taylor, vice-president; and F. W. Epps, secretary-treasurer. 


LEHIGH VALLEY SECTION 


W. A. Hazard has been elected president of the Lehigh Valley 
Section for 1936. M. O. Fuller will continue to serve as secretary- 
treasurer. 


METROPOLITAN SECTION 


On February 25 the Junior Branch of the Metropolitan Section 
held a meeting in the Engineering Societies Building in New York 
City. The speaker on this occasion was Alfred Africano, assistant 
engineer for the Interborough Rapid Transit Company, who de- 
scribed the design and testing of motors for stratosphere rockets. 
Talking motion pictures on the manufacture and use of special 
steels were shown at a meeting of the Junior Branch held on 
March 10. The second half of each of these meetings was given 
over to speech making by juniors who are preparing for the annual 
public speaking contest sponsored by the Metropolitan Section. 


NORTHWESTERN SECTION 


A meeting of the Northwestern Section was held at the Uni- 
versity of Minnesota on February 14. The feature of the occasion 
was a talk by John I. Parcel, of the consulting engineering firm of 
Sverdrup and Parcel of St. Louis. Mr. Parcel spoke on the ex- 
periences of his firm in connection with the promotion, design, and 
construction of several bridges, built over the Mississippi and Mis- 
souri rivers under the federal public works program. There were 
25 members and guests present. 


PHILADELPHIA SECTION 


On February 22 the Philadelphia Section celebrated Washing- 
ton's Birthday by holding its annual social meeting, wich id 
tracted an attendance of 190. The program was in charge 0! Lyle 
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. who utilized all the entertainment traditions of the oc- 
n to make the gathering colorful. After dinner a quartet from 
ngineers’ Glee Club presented a musical program, which was 
followed by a skit and magician’s performance. Group singing 
was also enjoyed, as was a demonstration of the ‘‘Photona,”’ an 
ric organ-like instrument, shown through the courtesy of the 
w. c. A. U. Broadcasting Company and the Franklin Institute. 
The evening concluded with a dance, which lasted until the small 
Secretary Seabury was guest of honor for these festivities. 


hours 


PORTLAND (ORE.) SECTION 


A meeting of the Portland (Ore.) Section was called to order at 
the University Club on February 21. There were 58 present. 
After an announcement of the new committees had been made, a 
symposium on the subject, ‘Problems Relating to the Control of 
the Ruckle Slide near Bonneville, Ore.,’’ was presented. The 
speakers on this program were as follows: Samuel Murray, chief 
engineer of the Union Pacific Railroad, who told of his early ex- 
periences in combating the slide; C. I. Grimm, chief engineer of 
the Bonneville Dam project, who related the experiences of the 
army engineers in the same connection; Edwin T. Hodge, consult- 
ing geologist on the project, who described the geology of the 
slide; and J. P. Newell, consulting engineer of Portland, who re- 
called his observations at Ruckle Slide during the flood of 1894. 


SACRAMENTO SECTION 


The Sacramento Section continued its practice of holding weekiy 
luncheon meetings during January, the attendance on these oc- 
casions ranging from 20 to 50. The meetings held on January 7 
and 14 were devoted to a discussion of business matters. On 
January 21 the meeting was addressed by Charles R. Wilson, of 
the American Lumber and Treating Company, who spoke on the 
subject of termite control. At the meeting held on January 28 
the speaker was George C. Pollock, a contractor of Sacramento, 
whose topic was ““The Relationship Between the Contractor and 
Engineer.”’ The annual dinner dance and installation of officers 
took place on January 17 at the Hotel Senator, with 130 present. 
Following dinner Clarence H. Kromer, the retiring president, pre- 
sented a paper on “Outstanding Engineering Accomplishments of 
the Past Year.”” The new officers for the Section are as follows: 
Walter E. Stoddard, president; Edward E. Welsh, first vice- 
president; Herbert H. Hodgeson, second vice-president; and 
Frank D. Talbot, secretary. 


SAN FRANCISCO SECTION 


There were 125 present at a meeting of the San Francisco Sec- 
tion held at the Engineers’ Club on February 18. During the busi- 
ness session Fred C. Scobey, senior irrigation engineer, U. S. 
Department of Agriculture, discussed the formation of a proposed 
hydraulic division. The speaker of the occasion was A. J. Cleary, 
city administrator of San Francisco, who talked on the organiza- 
tion and administration of the San Francisco municipal govern- 
ment, making special reference to functions relating to engineering. 


SEATTLE SECTION 


On January 20 the Seattle Section held its annual election of 
officers, the president for 1936 being Ray M. Murray and the 
secretary, Fred H. Rhodes, Jr. 


SYRACUSE SECTION 


_ A joint meeting of the Syracuse Section of the Society and the 
Te hnology Club of Syracuse was held in the Onondaga Hotel on 
February 24. The speaker and guest of honor was K. C. Reynolds, 
assistant professor of hydraulics at Massachusetts Institute of 
‘echnology, who gave an illustrated lecture on the “Cape Cod 
anal Hydraulic Researches.” Previous to the meeting, Professor 
Reynolds was entertained at dinner by members of the Section and 
ocal alur of Massachusetts Institute of Technology. 


Tacoma SECTION 


26 present at a dinner meeting of the Tacoma Sec- 
he Tacoma Hotel on February 10. The guest speaker 
th Pierce, of the College of Forestry of the University 
n. Professor Pierce gave a highly instructive account 
ring experiences in India and the Andaman Islands. 
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Texas SECTION 


The Texas Section, which for several years has been sponsoring 
the enactment of a state registration law for engineers, is laying 
plans for a renewed campaign in the coming months. The work 
is under the direction of a committee on legislation composed of 
A. J. McKenzie, chairman, and Grayson Gill, J. M. Howe, Don 
Lee, C. M. Davis, T. B. Warden, T. E. Huffman, and C. M. Blu- 
cher. 


Uran SECTION 


Election of officers for 1936 took place at a meeting of the Utah 
Section held in Salt Lake City on January 17. The list of these 
officers is as follows: K. C. Wright, president; O. C. Lockhart, 
first vice-president; R. A. Hart, second vice-president; and F. H. 
Richardson, secretary-treasurer. Upon the conclusion of the rou- 
tine business of the Section, T. C. Adams, associate professor of 
civil engineering at the University of Utah, gave an interesting 
description of a recent trip to the Grand Coulee and Bonneville 
dams and the bridges on the Pacific highway along the Oregon coast, 
and the San Francisco Bay Bridge. 





Student Chapter Notes 





AGRICULTURAL AND MECHANICAL COLLEGE OF TEXAS 


On February 11, W. S. Mahlie, chief chemist for the city of Fort 
Worth, Tex., addressed a meeting of the Agricultural and Mechani- 
cal College of Texas Student Chapter. Mr. Mahlie gave an 
interesting account of the many problems confronting the sanitary 
engineers of Fort Worth. Illustrating his talk with lantern slides, 
he showed how the city has successfully met the problem caused 
by the additional disposal of waste from the great meat packing 
plants of Fort Worth. 


RuwopE ISLAND STATE COLLEGE 


A meeting of the Rhode Island State College Student Chapter 
was held on February 20. The speaker on this occasion was Col. 
Henry W. Durham, of Sandwich, Mass. Colonel Durham gave an 
interesting talk on his varied experiences in civil and military work 
on such projects as the Panama and Cape Cod canals, and on 
paving operations in Nicaragua and New York City. The entire 
senior class and two faculty members were present 


Turts COLLEGE 


There were 26 present at a meeting of the Tufts College Student 
Chapter held on Feburary 17. The guest of honor was Walter E. 
Jessup, Field Secretary of the Society, who gave a talk on the his- 
tory and growth of the Society and described the work being done 
by the other Student Chapters that he has visited. The other 
speaker was Francis H. Kingsbury, contact member for the Sec- 
tion, who discussed the dangers of attempting te cover too many 
engineering fields in one’s choice of work. Prior to the meeting a 
luncheon was given for Mr. Jessup, Student Chapter officers, and 
others by Prof. Harry P. Burden. On January 25 several mem- 
bers of the Chapter attended the annual meeting of the North- 
eastern Section. 


UNIVERSITY OF TEXAS 


A special meeting of the University of Texas Student Chapter 
was called to order on February 10 in honor of Arthur N. Talbot, 
Past-President and Honorary Member, who was passing through 
Austin. Professor Talbot gave a short talk on the improvements 
that have taken place in engineering education. On February 14 
the Chapter was well represented at a meeting of the Austin Tech- 
nical Club. The speaker on this occasion was D. B. Steinman, 
president of the National Society of Professional Engineers and 
consulting engineer of New York City, who discussed the subject 
of “The Social Status of Engineers.” 
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Civit ENGINEERING for May 


AMONG the articles scheduled for publi- 
cation in the May issue is one by M. N. 
Lipp, Assoc. M. Am. Soc. C.E., city engi- 
neer of Miami Beach, Fla. In an effort 
to obtain first-hand information on the 
many types of groins and bulkheads used 
for the protection of Florida shores and 
beaches, he has recently completed a 
detailed study of existing works for a dis- 
tance of 64 miles up the coast to Palm 
Beach. In each case he noted the degree 
of deterioration and the efficiency of the 
steel, concrete, or wood structure, as the 
case might be. This investigation con- 
firmed Mr. Lipp’s preference for steel 
sheet-pile bulkheads and groins, the latter 
of adequate length, properly spaced, and 
braced with pretreated timber. 

In another article the methods used in 
planning, laying out, and developing the 
75,000-acre Borough of Queens, New 
York, are described by Charles U. Powell, 
M. Am. Soc. C.E., engineer in charge of 
the Borough's topographical bureau. The 
officials of Queens, which is a part of New 
York City, have power under the law to 
lay out undeveloped private lands and to 
force the owners to conform to their 
designs. Roads connecting villages were 
widened and straightened and grades were 
reduced. Since 1921 a system of park- 
ways and arterial highways capable of 
carrying high-speed traffic long distances 
without grade intersections has been con- 
structed, at a cost of approximately 
$25,000,000. The success of the planning 
and construction work must be attributed 
in large part to the foresight and vision of 
its sponsors. 

Many motorists remember the old 
“‘floating-fill’’ roads which used to meander 
across swamps, supported on logs floating 
in the unstable, water-saturated soil. 
Modern high-speed traffic has been a 
major factor in the abandonment of such 
surfaces in favor of wide, straight high- 
ways extending directly across marshy 
areas. Where extreme conditions prevail, 
as described by J. M. Jeffries, technical 
representative of the Atlas Powder Com- 
pany, the new road fill is sometimes sunk 
to solid bottom in a predetermined path 
by blasting out the underlying semi- 
liquid material. In the so-called “wedge” 
method, explosives under the margins of 
the road are fired a fraction of a second 
before those under the fill, thus providing 
a way of escape for the unstable material 
and permitting the fill to settle vertically 
to the bottom of the swamp. 

To augment the flow of the Owens 
River Aqueduct, Los Angeles is preparing 
to divert the larger part of the Mono 
Basin drainage. An 11-mile tunnel lead- 
ing from Mono Basin to the Owens River 
watershed is now under construction, and 
unusual progress is reported. Other im- 
portant features of the Mono Basin project 


Engineering Events in Brief 


are two storage reservoirs and several miles 
of reinforced concrete conduit. The proj- 
ect will be described in the May issue 
by H. A. Van Norman, M. Am. Soc. C.E., 
chief engineer and general manager of the 
Los Angeles Bureau of Water Works and 


Supply. 





The Path of Empire 


WItTHIn the memory of some still alive, 
covered wagons lumbered into an unknown 
West, their wheel tracks in the prairie dust 
charting a nineteenth century “path of 
empire."" Years passed, and with them, 
the frontier. The path was no longer a 
physical trail leading west, or north, or 
south; but it was none the less still real. 
Its modern aspect is the closer knitting 
together of hundreds of cities from coast 
to coast. 

The current page of special interest 
combines these aspects. Above the pio- 
neer caravan, taken from a painting 
by Frank Hoffman, has been depicted a 
modern stream-lined train. The addition 
does not seem to make necessary any 
departure from Hoffman's original title— 
“The Path of Empire.” 

Hoffman's painting hangs in the board 
room of the Chicago, Burlington and 
Quincy Railroad, in Chicago. Elsewhere 
in this issue Ralph Budd, M. Am. Soc. 
C.E., president of that road, tells the story 
of new developments in rail transportation. 


More About Society Pins 


“SOME YEARS AGO,” writes Theodore 
Belzner, Affiliate Am. Soc. C.E., of 
Brooklyn, N.Y., ‘while commuting for 
the summer months between New York 
City and Ridgefield Park, N.J., I noticed 
one day that my Society pin was missing 
from my vest. I made a number of 
inquiries for it without result. Then I 
applied at the lost and found office of the 
railroad company, giving the name of the 
Society and otherwise describing the 
article. The clerk informed me that such 
a pin had been found, and after signing a 
receipt I received an envelope containing 
a hard object and started home on the 
ferry in an elated mood. Upon opening 
the envelope I found to my amazement a 
blue-enameled Society pin, whereas mine 
had been maroon—the color formerly 
used for Affiliates. I had neglected to 
state the color of the pin I had lost! . The 
Secretary of the Society gave me the 
address of the foundling’s owner, and I 
returned the pin to the latter in due course. 

“When the Christmas season ap- 
proached, I suggested to my wife that a 
new pin would make an excellent Christ- 
mas gift, to which she assented imme- 
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diately. On Christmas morning | re. 
ceived a large package containing a great 
deal of wrapping and (eventually) a small 
box. I opened the box and discovered 
my pin that had been lost! My wife 
had found it and had taken this means to 
return it. However it was as good as a 
gift and—‘the pin came back.’ ” 





Afghan Students Seek 
Engineering Literature 


Civ, ENGINEERING is in receipt of a 
communication from the librarian of the 
school of civil engineering at Cornell Uni- 
versity, asking that the following item be 
inserted in this publication: 

‘There is a very fine group of students 
from Afghanistan, graduating from the 
School of Civil Engineering of Cornell 
University this year, who are going back to 
their own country to work under the heavy 
handicap of not having an engineering 
library of any kind in Afghanistan. 

“There are probably many engineers in 
the United States who have files of old en- 
gineering periodicals, books no longer used, 
old editions, etc., who would be glad to 
donate them for such a purpose. A list of 
such books and periodicals sent to this 
library would be used for making up a suit- 
able collection. 

“The Afghan Minister in London will see 
to the transportation, and to the care of the 
books as the nucleus of an engineering 
library, by the Minister of Education at 
Kabul.” 

The request for lists of available books 
and periodicals from prospective donors, 
instead of the books and periodicals them- 
selves, is made in order to avoid duplica- 
tion. Those who are willing to contribute 
material for the Afghanistan engineering 
library should send their lists to M. H 
Walbridge, Librarian, School of Civil En- 
gineering, Cornell University, Ithaca, N.Y., 
who will communicate with them direct 
regarding details of shipment. 





Booklet Issued on Continuity 
in Building Frames 


PuRLIcATION of a 60-page booklet givine 
practical methods for analyzing concrete 
building frames subjected to vertical load, 
wind pressure, and earthquake forces, © 
announced by the Portland Cement Asso 
ciation. Underlying assumptions, denv® 
tions, and discussions are all presented, 
and illustrative problems are i" luded for 
the use of structural designers The 
booklet is available without  'ars© by 
request to the Portland Cemen' Associs- 
tion, 33 West Grand Avenue, Chicago. ! 
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Brookings Institution Completes Economic Study 


rER THRBE YEARS of studying the 
\merican economic system, the econo- 
of Brookings Institution, Washing- 

have summed up their findings in a 

: published recently, entitled ‘Income 

Economic Progress.”” This includes 
summary of three other volumes pub- 
lished during the past three years in 
which the workings, good and bad, of that 
system have been surveyed. 

If capitalism is to succeed fully, says 
the report, it must pass on to the man in 
the street the benefits made possible by its 
engineers and other technicians. Lower 
prices resulting from efficiency rather than 
wage cutting mean greater consumption. 
Greater consumption means greater vol- 
ume for the industrialist and a higher level 
of living for the consumer. The primary 
responsibility for passing on the benefits 
of technological progress and rising pro- 
duction rests with industrial managers. 
But the Brookings study shows that a 
responsibility of almost equal magnitude 
must be shouldered by engineers and other 
technicians. This responsibility arises out 
of the arresting fact demonstrated by the 
book that even if America’s existing indus- 
trial plant were operated to full capacity 
and efficiency, it could not supply to every 
American an adequate standard of living. 
The expansion of plants and the refine- 
ment of processes, as made possible by 
expansion of consumption, is the social 
obligation of engineers. 

The report opens with a survey of the 
productive capacity of America’s indus- 
trial mechanism. ‘“The economic system 
works very imperfectly at best... . Asa 
general average over the 14-year period 
from 1922 through 1935, the productive 
mechanism by means of which our wants 
are supplied may be said to have run at 
little more than two-thirds efficiency.” 
At the peak of the 1928-1929 boom the 
mechanism did not operate at more than 
80 per cent capacity. 

Because the people’s standard of living 
can rise only as fast as they can obtain 
additional commodities and services, and 
because their income depends on what 
they produce, this failure to operate at 
‘apacity has meant a huge loss to America, 
the Brookings study explains. Technical 
deficiencies did not retard the industrial 
machinery. There has been no shortage 
f raw materials, fuel, transportation, 
labor, credit, or merchandizing facilities. 
Lastly, there has been no shortage in the 
actual demand for goods. America has 
not produced more than she can consume, 
and the myth of over-production is thus 
dispelled 

There were (in 1929) nearly 6 million 

‘amilies with incomes less than $1,000. . . 

and over 19 million, or 71 per cent of the 

‘otal, with incomes less than $2,500,” the 

“port asserts. “To raise the income [of 

hese families]... to a $2,500 level, with 


0 change . . eee 
‘0 changes in the incomes of the families 


receiving more than that amount, would 
have required an increase in national pro- 
duction of more than 16 billion dollars. . . . 
To give all the families of the nation a 
‘reasonable standard’ of living, such as is 
set forth in studies made by the Bureau 
of Home Economics of the U. S. Depart- 
ment of Agriculture, would have necessi- 
tated an increase in production over 1929 
levels of approximately 75 per cent.” 

A 75 per cent increase in production is 
no meanaim. But first there will have to 
be reforms in the strictly economic, as 
contrasted with the mechanical, processes 
in America. For obviously, the millions 
of families who in 1929 could have in- 
creased their consumption of goods had no 
means for obtaining those goods. There 
was a demand for larger production, but 
it was a helpless demand. This inability 
to secure the wherewithal for a ‘‘reasonable 
standard” of living, “Income and Eco- 
nomic Progress’’ concludes, results from 
the accumulation of a disproportionate 
share of national earnings as idle savings. 
Since the amount of money saved out of 
the national income depends largely on 
the share of the income that goes into the 
hands of the relatively wealthy, the prob- 
lem is one of income, or rather, the pur- 
chasing power of those less well-to-do 
groups who will spend their increased share 
in the absorption of increased production. 

The Brookings study examines and re- 
jects most of the economic panaceas 
which have been advanced for this condi- 
tion. ‘“‘Sharing’’ our wealth will not work 
because the wealth, which is in buildings, 
livestock, chattels, land, and other cum- 
bersome forms, is not divisible. Shorten- 
ing the work week or otherwise limiting 
production means to freeze the national 
economy on a plane where 19 million 
families have less than an adequate 
standard of living. Taxing large incomes 
to finance government employment proj- 
ects usually means diverting wealth into 
non-productive types of public works. 
The trade union thesis of increasing money 
wages for union workers produces friction 
and deadlocks and eventually means 
higher costs to the consumer, which offset 
in part the wage increase for those who 
secured it and leave everyone else much 
worse off. 

In contrast to these suggestions, the 
Brookings study proposes the maintenance 
of wages and the reduction of the cost of 
goods by every cent which increased tech- 
nical efficiency makes possible. Thus, 
reduced costs will make each dollar go 
farther, will put more things within the 
reach of consumers, and therefore will raise 
both production and the country’s stand 
ard of living. “Income and Economic 
Progress” sets forth the suggestion as 
follows: 

“Under a system which is operated with 
a view to private profits, each business 
manager strives in every possible way to 
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reduce his costs of production. 
When this is accomplished, “he is in a 
position to increase his profits in one or 
another of two ways. He may continue 
to sell at the same price as before, enjoying 
the advantage of a wider margin between 
cost and selling price; or he may expand 
the volume of his business by means of 
price concessions. Since the increase in 
efficiency which is responsible for the 
reduction in costs commonly involves an 
expansion of productive capacity, and 
since the maximum economies can be ob- 
tained when operating at full capacity, 
the wise alternative obviously is to expand 
sales by offering the products at a lower 
price. 

“In short, increased efficiency makes 
possible lower prices, while the profit 
incentive insures the actual reduction of 
prices. The greatest profit to the business 
enterpriser is thus derived through giving 
to the masses the most for their money. 

“The gains resulting from increasing 
technological and operating efficiency are 
passed on to consumers through the 
medium of price reductions. . . . The 
expanding demand required to take the 
increasing quantities of goods off the 
markets would be automatically created 
by the reduction in prices. Note that 
the theory of progress under capitalism 
thus outlined definitely implies the main- 
tenance of money wages... .”’ 

Dr. Harold G. Moulton is the author 
of the Brookings Institution report. 
Eugene S. Duffield, of the Wall Street 
Journal Washington staff, prepared the 
summary from which the foregoing article 
was abstracted. 





Engineers’ Services on Boulder 
Dam Commemorated 


SEVERAL MEMBERS of the Society are on 
the list of those to whom Six Companies, 
Inc., contractors on the Boulder Dam proj- 
ect, recently presented medallions. Two 
classes of awards were made—those to 
government engineers to commemorate 
this important project, and those to em- 
ployees of the Six Companies, Inc., in rec- 
ognition of their services. In all, 26 gold 
and 54 silver medals were struck, after 
which the die was destroyed. Each 
medal was accompanied by a personal 
letter from the president of the company. 

The list of those to whom gold medal- 
lions were presented includes the late El- 
wood Mead, R. F. Walter, S. O. Harper, 
John L. Savage, Walker R. Young, Philip 
Hart, and Francis T. Crowe, Members 
Am. Soc. C.E.; and Stephen D. Bechtel, 
Assoc. M. Am. Soc. C.E. Silver medal- 
lions were presented to A. H. Ayers and 
A. R. Olds, Members Am. Soc. C.E.; J. P 
Yates, George Havas, Arthur Donaldson, 
and Herbert Murner, Associate Members 
Am. Soc. C.E.; and Edgar F. Kaiser, 
Jun. Am. Soc. C.E. 





| SPRING MEETING OF THE SOCIETY, April 22-25, 1936, in Hot Springs, Ark. 
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Wise and Otherwise 


IN SELECTING a topic for this issue, 
Professor Abercrombie obtained the con- 
sent of Professor Rugwell, who conducts a 
similar column in The News, official organ 
of the Philadelphia Section, to reprint with 
minor changes a problem which appeared 
some time ago in that publication. The 
problem involves the shortest surface 
distance between a point one foot above 
the floor on a vertical] line bisecting the end 
wall of a room, to a point on the opposite 
end wall on a similar vertical line, one foot 
below the ceiling. The room is 30 ft long, 
12 ft wide, and 12 ft high. Professor Aber- 
crombie states that the shortest surface dis- 
tance can be computed by simple geome- 
trical methods, and adds that it is mot 42 ft. 

The problem for March involved the 
solution of the following expression : 
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It will be noticed that R multiplied by 
R gives a number ending in J. Then R 
may be either 2, 3, 4, 7, 8, or 9, making J 
either 1, 4, 6, or 9. Trying each of these 
values for J in turn, it will be found that 
other conditions of the problem require 
I=4,R=8. Then X = 5, S = zero, 
and soforth. The key is as follows: 
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No more literal problems are planned 
for the immediate future. Suggestions 
for problems of other types may be ad- 
dressed to the editor. Solutions in each 
case should preferably be enclosed in a 
separate envelope. The problems seem to 
have aroused considerable interest. Quite 
a number have been submitted by readers. 
Consequently a rigid basis of selection 
will be necessary. 





Midwest Power Engineering 
Conterence 


Tus Mipwest Power Engineering Con- 
ference will hold its annual meeting in the 
New International Amphitheater in Chi- 
cago, April 20-23, 1936, inclusive. Twelve 
technical sessions are scheduled, at least 
two of which—one on power economics 
and one on power plant buildings and 
dams—will be of special interest to civil 
engineers. Other sessions will be devoted 
to such subjects as power economics, 
power-plant technics, fuel utilization, and 
refrigeration. 

An important feature of the conference 
is to be a large exhibit of power equipment 
by various manufacturers. Educational 
displays, including models of machines 
from the time of James Watt to the pres- 
ent, will also be on view. 

Affiliate members of the conference in- 
clude 14 local engineering societies in mid- 
western cities, and manufacturers’ asso- 
ciations in Illinois and contiguous states 
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New Foundation Will Study 


Air Contamination 


Arr Hyctene Foundation of America, 
Inc., has been formed by a large group 
representing various industries, with head- 
quarters at Thackeray Avenue and O’Hara 
Street, Pittsburgh, Pa. The purposes of 
this organization are to conduct investiga- 
tions of and to stimulate research on 
problems in the field of air hygiene and to 
gather and disseminate factual informa- 
tion relating thereto. It will also co- 
operate with and assist other agencies 
active in this field and will collaborate in 
the coordination of such research efforts. 
A comprehensive investigation has been 
begun at the Mellon Institute of Indus- 
trial Research, Pittsburgh, under the sup- 
port of the Air Hygiene Foundation of 
America, in which the hygienic, tech- 
nologic, and economic aspects of air con- 
tamination, especially by dust in the 
industries, will be studied. 





New Standards of Interest to 
Engineers 


A PROPOSED simplified practice recom- 
mendation for sizes of coarse aggregates, 
crushed stone, gravel, and slag has been 
mailed to producers, distributors, users, 
and others interested for their considera- 
tion and approval, according to an an- 
nouncement of the Division of Simplified 
Practice of the National Bureau of Stand- 
ards. 

The recommendation consists of two 
tables designated as Group A and Group B 
sizes of coarse aggregates. Each table 
gives the size number and nominal size of 
square openings of sieves, the approximate 
size of round openings, and the percentage 
by weight of aggregate finer than each 
sieve for primary, combined, and modified 
sizes. Two tables showing typical uses 
for group A and Group B sizes are included. 

Copies of the proposed recommendation, 
which includes the history and develop- 
ment of the proposal, can be obtained from 
the Division of Simplified Practice, Na- 
tional Bureau of Standards, Washington, 
De. 

Proposed revisions in the simplified 
practice recommendations for metal lath 
(R3-28) and classification of iron and steel 
scrap (R58-28) have also been prepared 
for consideration and approval, and copies 
of them are available at the same address. 





How Steel Wire Is Made 


IN RECENT YEARS the steel industry has 
made about as many tons of wire in various 
sizes as it hasstructuralshapes. The total 
length of wire drawn last year was nearly 
56,000,000 miles, and in 1929 double this 
quantity was produced. 

All steel wire is made from wire rods 
which usually are round in shape and 
wound in coils. Wire drawing consists of 
drawing or pulling a rod through holes in a 
series of dies, each hole being somewhat 
smaller than the rod passing through it. 
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In consequence, after each trip through a 
die, the rod or wire loses some of its 
thickness, but lengthens in proportion. 

Hard cast iron, alloy steel, and genuine 
diamonds are the most frequently used 
materials for dies, but a recently de. 
veloped material called cemented car. 
bide, which is nearly as hard as the dia- 
mond, is also successfully used. The die 
hole is wider at the entering end than at 
the exit end, and is carefully polished 
As the die is used the hole enlarges little by 
little, so that eventually it becomes too 


[= Oe =: «2 fs = se 


large to reduce the wire to the desired 
size. It is then reamed out so as to be 


available for drawing the next larger size of 


wire 


rods as they come from the rod mills can be 
drawn. Spring steel must be heat treated, 
and all reds, whether heat treated or not, 
must be thoroughly cleaned in acid and 
then rinsed in water before drawing. 

Next comes what seems to be a thor- 
oughly contradictory step. The rods are 
made to rust in order to keep them clean 
and to lubricate them while they pass 
through the die! Finally they are dipped 
in a solution of lime and dried in ovens. 

After the coils of rods are ready for 
drawing they are placed on a reel, and 
one end of the rod is hammered to a point 
and threaded through the die hole. The 
first few feet of the rod are pulled through 
the die and attached to a large motor- 
driven drum called the “block.” 

There are two ways to draw wire. One 
method is to draw it through one die at a 
time, then rethread it and draw it through 
another and smaller die. There is also a 
continuous process in which the wire 
passes through a series of as many as a 
dozen dies. In the continuous process 
each die in the series is followed by a 
drum speeded up to take up the slack 
caused by the lengthening of the wire due 
to the action of the preceding die. 

This method is highly successful in the 
drawing of very fine wires. Some idea of 
the pick-up in the speed of the wire as it 
travels through the successive dies may 
be gained from the fact that although the 
wire moves at only approximately 150 ft 
per min through the first die, as it leaves 
the final die it may be traveling as fast as 
20 miles an hour. 

The squeezing and stretching which 
wire undergoes during manufacture greatly 
changes its characteristics. It gets harder, 
stronger, and stiffer after each trip through 
a die until finally it may become too 
brittle for most uses. These effects are 
corrected by heat treatment. About 
160,000 different uses for wire are recorded 





Weekly News Letters Explain 
Akron’s Engineering 
Problems 


For more than a year, the Director of 
Public Service of the City of Akron, Ohio, 
has been releasing weekly news letters de 
scribing the work of his department. The 
first letter “consisted of educational m- 
terial on the cost of various public utility 
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es in Akron,”’ according to the Engi- 
ng Experiment Station News of Ohio 
University. ‘“‘The letters since then 
touched on almost everything the 
ioes for its inhabitants.” 
director, E. A. Kemmler, M. Am. 
C.E., does not write all the letters; 
“he has encouraged his division 
to contribute information on the 
work they are doing, incidentally benefit- 
ing the officials as well as the public by 
giving them recognition and opportunity 
for expression."’ The news release is be- 
lieved to have contributed to the building 
up of more pleasant relations between the 
public and the department of public 


works 


Briet Notes from 
Here and There 


Or THE 500 CANDIDATES taking the 
january 1936 written examination for 
licensing as professional engineers in New 
York State, 89 were conditioned, 25 failed, 
and 386 passed, according to an announce- 
ment by D. B. Steinman, M. Am. Soc. 
C_E.,a member of the board of examiners. 
He also reports that at the February 
meeting of the board, 169 applications 
were considered. Of these, 12 were held 
for interview, 53 were scheduled for writ- 
ten examination, 47 were rejected, and 57 
were approved for license 


*- e+ 


By way of celebrating his eightieth 
irthday (December 23, 1935) Frederick 
N. Willson, M. Am. Soc. C.E., professor 
meritus of graphics and engineering 
drawing at Princeton University, walked 
the entire length of the Golden Gate 
Bridge catwalk, and finished his stroll 
with a climb down the 75-ft ladder on the 
utside of one of the towers. Mr. Will- 
n's first river crossing via catwalk took 
place 58 years ago, when the Brooklyn 
Bridge was under construction, and in 
29 he traversed the George Washington 
ndge by the same route. It is recalled 
at at least three other members of the 
society--Robert Ridgway, Thurston C. 
ilyer, and Walter F. Whittemore— 
ive crossed the catwalks of both these 
New York spans, but no one, so far as we 
know, has as yet tied the Willson record. 


‘OOL’S GOLD—1ron pyrites—may be the 
tuse of serious foundation troubles, ac- 
rding to the Ohio State University 
"gineering Experiment Station News. In 
ne case, it is said, although foundations 
resting on undisturbed shale, columns 
dto have been squeezed “until 
y Were trying to attain a modified 
Shape It was found that pyrites in 
‘hale, inert for thousands of years, 
seen changed by contact with the 
pounds occupying 13 times as 
i Spa It has been suggested that 
i Giiiculties can be prevented by cov- 
"mg the shale, as soon as it is exposed, 
1 4 mastic seal coat that will exclude 
keeping it saturated with 
ry away the expanding com- 
las as they are formed. 
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NEWS OF ENGINEERS 


From Correspondence and Society Files 





JaMEs S. BuRCH was recently appointed 
engineer of statistics and planning for 
the North Carolina State Highway and 
Public Works Commission, with head- 
quarters in Raleigh, N.C. He was 
formerly executive secretary-treasurer for 
the Corrugated Pipe Code Authority of 
Chicago, II. 


H. L. NEWHALL, has accepted a posi- 
tion with the Resettlement Administration 
in Washington, D.C. Mr. Newhall was 
for many years chief engineer of the Akron 
(Ohio) water works. 


Gienn D. Hoimes has resigned as 
chief engineer of the Syracuse Intercepting 
Sewer Board to become director and chief 
engineer of the Onondaga County Sanitary 
Sewer and Public Works Commission on 
the construction of a sewerage system 
and treatment works. 


Joun F. LABoon has resigned from the 
firm of Chester, Laboon, Campbell, Davis 
and Bankson of Pittsburgh, Pa., to ac- 
cept a position as director of the Depart- 
ment of Highways, Bridges, and Tunnels 
of Allegheny County, Pennsylvania. 


FREDERICK H. PAULSON, structural 
engineer for F. P. Sheldon and Son of 
Providence, R.I., during a year’s leave of 
absence, has been engaged on a PWA 
project at Howard, R.I., with the archi- 
tect, O. Di Saia. 


Ropert A. SUTHERLAND has taken a 
position with the Central Nebraska Public 
Power and Irrigation District, with head- 
quarters at Hastings, Nebr. 


FRANK J. KIsH was recently transferred 
from the Construction Plant Division of 
the Tennessee Valley Authority at Knox- 
ville, Tenn., to the Chickamauga Dam 
project near Chattanooga, where he is 
chief of party on construction. 


J. F. W. Gepnarpt is now regional 
engineer inspector for the Finance and 
Control Division of the Resettlement 
Administration, with headquarters at 
Champaign, Ill. He was previously super- 
vising engineer for the U. S. Coast and 
Geodetic Survey at Princeton, N.J. 


Ratpw W. Hutcuinson, former asso- 
ciate construction engineer on the San 
Francisco—Oakland Bay Bridge, has moved 
from San Francisco to Glendale, Calif., 
where he is associate engineer in the Bridge 
Department of the California State Divi- 
sion of Highways. 


FRANK B. CAMPBELL, who was formerly 
employed on the construction of the 
Sutherland Dam of the Platte Valley 
Public Power and Irrigation District in 
Nebraska, is now associate soil conserva- 
tionist with the U. S. Soil Conservation 
Service at Statesville, N.C. 
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H. Srmpwect Ssirx has resigned from 
the Iowa State Planning Board to take a 
position with Young and Stanley, Inc., of 
Muscatine, Iowa. 


FRANKLIN RocGers, formerly a _ struc- 
tural engineer for the National Park 
Service in San Francisco, Calif., is now 
in a similar capacity with the Bureau of 
Architecture of the Southern Pacific 
Company. His headquarters are in the 
same city. 


THERON N. Mize, formerly with the 
U. S. Forest Service at Harrisonburg, Va., 
is now superintendent of the Water and 
Light Commission of Commerce, Ga 


BENJAMIN L. Grimes, JR., has resigned as 
sanitary engineer of the El] Paso—Hudspeth 
Culberson County (Texas) Health Unit, 
to accept a similar position for the territory 
of Alaska, with headquarters at Juneau, 


Alaska. 


JaMes M. MITcHELHILL is now a junior 
engineer in the Chicago office of the 
Chicago, Milwaukee, St. Paul and Pacific 
Railroad. 


Georce E. Hype, formerly with the 
Department of Parks of the Borough of 
Queens, is now employed in the U. S. 
Waterways Experiment Station at Vicks- 
burg, Miss. 


Joun G. Marr is now associate engineer 
and city planner in the Housing Division 
of the Public Works Administration, with 
headquarters in Washington, D.C 


Mons H. BENSON recently left his 
position in the design section of the 
Canals Division of the U. S. Bureau of 
Reclamation to become designing engineer 
for the Central Nebraska Public Power 
and Irrigation District, located at Hast- 
ings, Nebr. 


Ler G. WARREN, who was recently ap- 
pointed construction engineer in charge 
of building Chickamauga Dam for the 
Tennessee Valley Authority, has been 
promoted to the position of project engi- 
neer on this work. He was formerly con 
struction manager for the Frederick Snare 
Corporation on the construction of Tygart 
Dam at Grafton, W.Va. 


Joun F. STEVENS was unanimously 
elected to honorary membership in the 
Engineers’ Club of New York by the 
board of management of the club at a 
meeting held on February 13. 


MERRILL BERNARD is now hydraulic 
engineer of watershed and hydrologic 
studies for the U. S. Soil Conservation 
Service. His headquarters are in Wash 
ington, D.C. Mr. Bernard was pre 
viously a member of the consulting engi- 
neering firm of Gregory and Bernard, of 
New Orleans, La. 


F. M. Rexacn, formerly with the De- 
partment of Commerce, U. S. Geedetic 
Survey, is assistant resident engineer 
inspector for the Public Works Adminis- 
tration on the construction of the Mid- 
town Hudson Tunnel. 

















286 Civit ENGINEERING for April 19376 





DECEASED 





Orro Rag ELWBLI M. '30) bridge 
engineer for the Washington State High 
way Department, died at Olympia, Wash., 
on November 13, 1935, at the age of 45 
He was born in Aberdeen, Scotland. 
From 1908 until 1915 he was employed 
in a surveying capacity by the Union 
Pacific and the Canadian Northern rail- 
ways, as well as by other lines. In 1915 
Mr. Elwell became an assistant engineer 
in the Ohio State Highway Department, 
and from 1917 to 1919 he served with the 
U. S. Engineers in France. From January 
1922 until his death he was in the Washing- 
ton State Highway Department, being in 
charge of the bridge department from 1927 
on 

Joun pe Bartn WaALBACH GARDINER 
Assoc. M. '15) president of the construc 
tion engineering firm bearing his name, 
died at his home in New York City on 
February 12, 1936. He was 56. Mr. 
Gardiner graduated from the U. S. Mili- 
tary Academy at West Point in 1905 and 
remained in the army until 1910, part of 
the time as an instructor at the academy 
In that year he accepted an engineering 
position with the Minwax Company of 
New York, specializing in the water- 
proofing of structures. Later he organized 
the firm of which he became president 

Ora L. Hemputtt (Assoc. M. '27) con- 
struction engineer for the Arkansas State 





Highway Commission, died in Little Rock, 
Ark., on February 29, 1936. Mr. Hemp- 
hill was born in Norton, Kans., on October 
5, 1888, and graduated from Oklahoma 
Agricultural and Mechanical College in 
1909. His early experience included 
surveying and drafting work in Oklahoma 
and Arkansas. During the war he was 
first lieutenant in the Corps of Engineers, 
later being promoted to the rank of 
captain. In 1922 he joined the staff of 
the Arkansas State Highway Department, 





The Society welcomes addi- 
Uonal biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











remaining there until his death, except 
for three years as vice-president of the 
Harvey Brown Construction Company. 


Francis ALBERT LANDRIEU (Jun. '26) 
was killed in an automobile accident in 
Minnesota on July 4, 1935. He was born 
in New Orleans, La., on April 10, 1904. 
In 1925, upon his graduation from Tulane 
University, he joined the engineering staff 
of the Board of Commissioners of the Port 
of New Orleans. From 1929 until 1932 
Mr. Landrieu was a design draftsman in 
the Public Works Department at Hamp- 
ton Roads, Va. In the latter year he 
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returned to New Orleans to rejoin the 
staff of the Board of Commissioners j, 
the capacity of structural engineer. 


FRANK AMENDE Mutu (M. '26) superin- 
tendent of the 17th Lighthouse District 
died in Portland, Ore., on January 3), 
1936. He was born in Kirksville, Ky, on 
January 27, 1887, and graduated from the 
University of Missouri in 1910. Mr 
Muth was employed in the federal light. 
house service for 24 years. From 191} 
until 1935 he was lighthouse engineer and 
assistant superintendent of the 8th Light- 
house District at New Orleans. In 1935 he 
was promoted to the position of superin- 
tendent of the 17th Lighthouse District. 


ANDREW JACKSON Post (M. '12) presi- 
dent of the steel contracting firm of Post 
and McCord, Inc., of New York City, 
died there on February 25, 1936, at the 
age of 64. Mr. Post had a long career in 
the building industry. He was born in 
Jersey City, N.J., on November 17, 187] 
In 1892, upon his graduation from the 
Stevens Institute of Technology, he joined 
the firm of Post and McCord, which had 
been founded by his father. Since 1912 
he had been president. During that time 
he directed the steel construction on 
such notable structures as the Chrysler 
Building, the Metropolitan Tower, and 
the Empire State Building, in New York 
City. He was a member of the executive 
committee of the New York Building 
Congress and of the board of directors of 
the American Institute of Steel Construc 
tion. 








in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 


From February 10 to March 9, 1956, Inclusive 











AppiITions TO MEMBERSHIP 


Acten, Ropsrt Benton (Jun, '36), 89 Tod Lane, 
Youngstown, Ohio 


Acton, Raten Water (Assoc. M. 36), With Hy- 
drographic Div., Pasadena Water Dept. (Res., 
1660 North Garfield Ave.), Pasadena, Calif 


Asptanp, Georor Henry (Assoc. M. '36), Res 
Ener., PWA, New York (Res, 1059 Bergen 
St., Brooklyn), N.Y 


Berry, Davip Mauerce (Jun. '36), Senior Eng. 
Field Aid, State Div. of Highways, San Fran- 
cisco-Oakland Bay Bridge, San Francisco (Res 
2322 Shattuck Ave., Berkeley), Calif 


Broecker, Cierus ANnprew (Assoc. M. °'36), 
Asst. Engr. of Tests, State Highway Comm 
Bureau of Materials and Tests (Res, 2613 
Broadway St., Apartment 8), Indianapolis, 
Ind 


Brown, Wiittam Isaac (Assoc. M. '36), Asst 
Ener, U. S. Bureau of Reclamation (Res., 1145 
Sherman St.), Denver, Colo 


Browne tt, Wittram Freep, Jr. (Jun. '35), 302 
Lake Ave, Ithaca, N.Y 


Carter, Agcute NewrTon Tun. °‘36), Junior 


Engr., U. S. Engr. Office, War Dept., Rock 
Island, Il 

Cote, Howarp Tomas (M. '36), State Engr 
Insp. for Alabama, Georgia and Florida, Room 
730 Citizens & Southern Bank Blidg., Atianta, 
Ga 

Cox, Georce Water (Jun. 35), Dept. of Civ. 
Eng., Agri. and Mech. Coll. of Texas, College 
Station, Tex 








TOTAL MEMBERSHIP AS OF 
APRIL 9, 1936 

A ene 5,718 

Associate Members...... 6,175 
| Corporate Members.. 11,895 
| Honorary Members. ..... 21 
| Juniors..... Tata 3,194 
Affiliates Ben te 95 
Fellows — " e 2 
) Total.. ° peutoeceues 15,205 














Drwocx, Asa Repmonp, Jr. (Jun. 35), Nava 


Air Station, Pensacola, Fla 


Douma, Jacos Henprick (Jun. ‘36), Gauge 
Reader, Mississippi River Comm. (Res., 1100 
Crawford St.), Vicksburg, Miss 

Dvuerre, Artie Wititam (Jun. ‘35), 53! South 

Main St., Orrville, Ohio. 


Dumete, Cuartes Sxires (Jun. 35), 2! 

Twenty-Second St., Bakersfield, Calif 
Epmanps, Horace Joun (Jun. "35), Box 176 
Temperance, Mich. 


Ennis, WitttramM Duane (M. ‘36), Alexander 
Crombie Humphreys Prof. of Economics of 
Eng., and Head of Dept., Stevens Inst. ° 
Technology, Hoboken, N.J 


Faxon, ALrrep Austin, Jr. (Jun. 90). — 
Engr., State Highway Dept. (Res, 2 So" 
Clinton Ave.), Trenton, N.J 

Fircn, Horatio May (Assoc. M. ‘56), '" ©. ‘ 
Civ. Eng., North Dakota Agri. ©° Farge 
N.Dak. 

Fraca, Groros Paso (Jun. 36), A a. . e 


tor, North Eastern Constr. Co ; 
(Res., 173 Lafayette Ave., Brook!) 
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1100 


South 
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. Montes, José (M. '36), Chf. Designing 
or, Havana Water Works (Res., Avenida 
Belgica 4), Havana, Cuba. 


ser, RaymMonp Oscar (Jun. '35), 894 Graf- 
St., Worcester, Mass. 


Geeer, Sypney Ropert (Jun. '35), Care, Main- 
ance Dept., State Highway Dept., Austin, 


Geuerer, Paut Cuarces (Jun. °36), Technical 
\sst., Mass. Imst. of Tech., Cape Cod Canal 
research, U.S. Engr. Dept., Boston (Res., 260 
Foster St., Brighton), Mass. 


HarrLey, Ropert WILLARD (jun. “35), Research 
Asst., Research Committee on Urbanism, 1125 
Carew Tower, Cincinnati, Ohio. 


HeLLer, Freperic ALpert (Jun. '35), 419 North 
State St., Ann Arbor, Mich. 


Herzeerc, Nope Wiitiam (Jun. °35), Junior 
Ener., Hydr., U. S. Geological Survey (Res., 31 
Stanwix St.), Albany, N.Y. 


jorans, Joun O’Brien (Jun. '35), 619 North 3d 
St, Albuquerque, N. Mex. 


unston, Roy GUNNAR (Jun. *35), 2012 South 
Curtis St., Alhambra, Calif. 


lorrssen, ANDRE Laurent (Jun. °36), Runkle 
204, Mass. Inst. of Tech. Dormitories, Cam- 
bridge, Mass. 


KeanmMer, Epwarp Avucust (Jun. °35), With 
TVA, Guntersville, Ala. 


Kerecet, Benjamin (Assoc. M. '36), Res. Engr. 
Insp., PWA, 424 East 110th St. (Res., 97 Fort 
Washington Ave.), New York, N.Y. 


Kroun, Aucust Freperick (Jun. °'35), 2858 
Kingsbridge Terrace, New York, N.Y. 


Lamp, ArTHurR Epwarp (Jun. '35), Topographic 
Draftsman, U. S. Eng. Dept., 415 South Ran- 
kin St., Natchez, Miss. 


LeFeves, Writ1am Dovcras (Assoc. M. °36), 
Chf. Insp., Kent Island Bridge, Chesapeake 
City, Md 


Lesurs, Dana Dare (Jun. 36), Instr., Dept. of 
Civ. Eng., North Dakota State Coll., Fargo, 
N._Dak 


Ly~n, Patrick Ionatrus (Jun. °35), Care, In- 
ternational Harvester Co., Syracuse, N.Y. 


Mackenziz, Wrtiam Brcetow (Assoc. M. '36), 
Asst. Bridge Engr., St.L.-S. F. Ry. (Res., 408 
Loren St.), Springfield, Mo. 


McArtnur, Crarre Luvorce, Jr. (Jun. °35), 
Asst., Arkansas Natural Gas Co. (Res., 3420 
Youree Drive), Shreveport, La. 


McCung, Freperick Leo (Jun. '35), 2015 West 
62d St., Seattle, Wash. 


Marane, Atrrep Cart (Jun. '36), Eng. Drafts- 
man, TVA (Res., 641 Battery Pl), Chatta- 
nooga, Tenn. 


Marcuant, Orson Huxt (M. '36), Vice-Pres. and 
Secy., Blair & Marchant, Inc. (Res., 241 Alden 
Ave.), New Haven, Conn. 


MaRTIN, Frank LySaNpER (Assoc. M. 36), 
Prof., Civ. Eng. and Head, Dept. of Eng., 
Pennsylvania Military Coll. (Res., 143 Park- 
way Ave), Chester, Pa. 


Mast, Fetrx Josern (Jun. °35), 20 Boulevard, 
“ummit, N J 


Mier, Cyr Josern (Jun. '36), 1553 Maple 


‘t., Dubuque, Iowa 

Moo joun Josera (Jun. '35), Instrument- 
nan Industrial Rehabilitation Div., Black- 
‘one River Val. Project; 6 Mendon St., 
Worcest Mass 

re ktie Martin (Jun. °35), Junior 
ari r 


CS, Lindale, Tex 


oe mt ' Josera (Jun. '35), 5040 Haver- 
: iladelphia, Pa. 





Morris, Rosert Bseverty (Jun. '36), Junior 
Civ. Engr., U. S. Forest Service, 4836 New 
Hampshire Ave., Washington, D.C. 


Murray, Everstr Wess (Jun. °35), Wright 
City, Okla. 


Penn, Joun Cornecivus (M. '36), Director of Civ. 
Eng. Option, Armour Inst. of Technology, 
3300 Federal St., Chicago, II! 


PerrerMan, Ceci. Matiory (Assoc. M. °36), 
Draftsman, State Dept. of Highways (Res., 
456 Curtin St.), South Williamsport, Pa. 


Prerrer, Josern (Jun. '36), Insp., U. S. Army 
Engrs., Box 14, Genoa, Wis. 


Pine, Caartes Apam (Jun. °36), Res. Engr., 
Charles A. Haskins (Res., 3209 Broadway, 
Apartment 18), Kansas City, Mo. 


ROBINSON, Georce Vinton (M. '36), Engr., 
Baar & Cunningham, 414 Spalding Bidg., 
Portland, Ore. 


Rourer, Georce Hriiprino (Jun. '36), Project 
Supt., Morris County Planning Comm., WPA, 
Morristown (Res., 21 Cobb Rd., Mountain 
Lakes), N.J. 


ROSENGARTEN, CaRL ALFRED (Assoc. M. ‘36) 
Structural Engr., Office of Superv. Archt., 
U.S. Treasury Dept., Washington, D.C. (Res. 
515 Oxford Rd., Brookline, Pa.) 


Russett, ALEXANDER Davip (Jun. '36), 2712 
Stuart St., Berkeley, Calif. 


SeaMan, Amprose CLEAVER (Assoc. M. °36), 
Engr., B. H. Constr. Co., 31-11 Fifty-Fifth St., 
Woodside (Res., 35-15 One Hundred and Sixty- 
Fourth St., Flushing), N.Y. 


Situ, Lawrence Westey (Affiliate '36), Forest 
Products Engr., National Lumber Mfrs. Assoc., 
1337 Connecticut Ave., N.W. (Res., 1315 New 
Hampshire Ave., N.W.), Washington, D.C. 


Srewart, LutHer WasHINGTON (Assoc. M. '36), 
Asst. County Highway Engr., Washington 
County (Res., 307 South Theobold St.), Green- 
ville, Miss. 


Stinson, Orvis Danter (Jun. '36), Senior Drafts- 
man, State Highway Comm., Raleigh, N.C. 


Tariton, Evtis Atvorp (Jun. °35), 22 Oldfield 
Rd., Fairfield, Conn 


Tuom, Paut Georce (Jun. '36), Under Eng. Aide, 
Eng. Service Div., TVA, La Follette, Tenn. 


Tuompson, Ropert Jackson (Jun. 35), 708 
Cherry St., Atlanta, Ga. 


Vennarp, Joun Kino (Jun. '36), Instr. in Hy- 
draulics, New York Univ. (Res., 1950 Andrews 
Ave.), New York, N.Y 


Weak.ey, Samunt AnpeRson (M. '36), Engr., 
U. S. Engr. Office (Res., 2901 Westmoreland 
Drive), Nashville, Tenn. 


Weep, Sam ALLEN (Jun. '36), With City of Oak- 
land, Eng. Dept., Oakland (Res., 2400 Durant 
Ave., Berkeley), Calif 


Wittey, Cuarves Kerra (Jun. 36), Draftsman, 
Design Dept., State Highway Comm., Masonic 
Bldg. (Res., 313 East 9th St.), Topeka, Kans. 


Wirtzic, Berarp Joun (Jun. '35), 114 West 109th 
St., New York, N.Y. 


Woyjctx, Tueopore Aucustus (Jun. '35), Hotel 
General Lenoir, Lenoir City, Tenn. 


Younc, Truman Pappack (Assoc. M. '36), 
Structural Engr., City of Cincinnati (Res., 
3642 Shaw Ave.), Cincinnati, Ohio. 


MEMBERSHIP TRANSFERS 


Berry, Cart Morrison (Jun. "31; Assoc. M. 
'36), Geodetic and Cadastra) Engr., Chf. of 
Triangulation Surveys, U. S. Bureau of Recla- 
mation, Box 407, Davenport, Wash. 


Brrnpaum, Harry (Jun. "30; Assoc. M. °36), 
Care, U.S. Forest Service, Dist. Ranger Office, 
Berea, Ky. 
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BucHANAN, Jesse Eversrr (Jun. "27; Assoc. M. 
'35), Testing Engr., Idaho Bureau of Highways; 
Asst. Prof., Civ. Eng., Univ. of Idaho, Box 
301, Moscow, Idaho. 


Crowe.., Stpnsy Howe (Jun. "28; Assoc. M. 
"36), Junior Engr., U. S. Engr. Office, Hunting- 
ton, W Va. 


Fenn, NATHAN Freperickx, Jr. (Jun. "27; As- 
soc. M. '35), Vice-Pres., South Bay Consoli- 
dated Water Co., Inc., Box 601, Bay Shore, 
N.Y. 


Font, Gr-eerto Metourapes (Jun. ‘32; Assoc. 
M. '35), Res. Engr., Dist. of San Juan, Div. of 
Constr., Maintenance and Repair, Insular 
Roads and Bridges, Dept. of the Interior, Box 
732, Rio Piedras, Puerto Rico. 


Kimpari., Witt1aM Puevps (Jun. '29; Assoc. M. 
*36), Instr., Civ. Eng., Thayer School of Civ. 
Eng., Hanover, N.H. 


Kinc, Donatp Dominick (Jun. ‘30; Assoc. M 
'36), With Am. Soc. C.E., 33 West 39th St., 
New York, N.Y. 


McLavuca.in, Epwarp Dennis (Jun. '28; Assoc 
M. °36), Asst. Engr., Building Design Div., 
Eastman Kodak Co., Bldg. 23, Rochester, N Y. 


RaaB, Norman Coercit (Jun. '22; Assoc. M. '26; 
M. '36), Superv. Bridge Designing Engr., San 
Francisco—-Oakland Bay Bridge, 500 Sansome 
St., San Francisco, Calif 


Rics, CLaupe Hayes (Jun. '32; Assoc. M. '36) 
Project Supt., U. S. Forest Service, Peru, Vt. 


Rrppstein, Joun (Jun. "28; Assoc. M. '35), 422'/s 
East Seneca St., Ithaca, N.Y. 


Sanps, Ropert Lawrence (Assoc. M. '25; M. 
*36), Asst. Engr., New York Edison Co., Inc., 
4 Irving Pl., Room 1509 S, New York, N.Y 


Scott, Marion Burpick (Jun. "29; Assoc. M 
'35), 601 East Foothill Boulevard, Rialto 
Calif. 


Secey, Cuarites Artuur (Jun. '30; Assoc. M. 
*36), Secy. and Treas., Wininger & Selby, Inc., 
152 West 42d St., New York, N.Y. 


STURTEVANT, Merrit Hovston (Jun. ‘25; 
Assoc. M. °35), Asst. Engr., Syracuse Grade 
Crossing Comm. (Res., 131 Craddock St.), 
Syracuse, N.Y. 


Westsy, Harvey Or_anpo (Jun. '27; Assoc. M. 
"36), Asst. Engr., U. S. Engr. Dept., 627 Pit- 
tock Bik. (Res., 715 South West King Ave), 
Portland, Ore. 


Wintz, Epwarp Ramssy (Jun. ‘34; Assoc. M. 
"36), Asst. Engr., Met. Water Dist. of Southern 
California, Box A, Banning (Res., 3208 Mul- 
berry St., Riverside), Calif 

REINSTATEMENTS 


Bzro, Frank AnTON, Assoc. M., reinstated Mar 
9, 1936. 


CRAUSMAN, Morris Arruur, Jun., reinstated 
Mar. 5, 1936. 


FrRigpMAN, EpmunNp, Assoc. M_., reinstated Feb 
26, 1936. 


Kammer, Josern Ivan, Assoc. M., reinstated 
Feb. 28, 1936. 


Mires, Henry James, Jun., reinstated Feb. 27, 
1936. 


Scott, Srras Steere, Jun., reinstated Feb 13 
1936. 


RESIGNATIONS 
MatTuewson, Joun, Jun., resigned Feb. 5, 1936 


Perrce, VERNON MARSHALL, M., resigned Mar 
2, 1936 


Rowan, WriLtiaM HAMILTON, Jun., resigned Feb 
18, 1936 


Weston, Frepertck Sampson, Assoc. M., re- 
signed Feb. 17, 1936. 
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Condensed Records to Facilitate Comment of Members to Board of Direction 
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a ee a 
SS 








The Constitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally a, 
reject all applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 


determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional 
reputation of an applicant 


depend largely upon the 
membership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu- 
Every member i urged, Lunctm op Resronece “Caled to the Board. 
therefore, to scan carefully Grant GeNneRAL REQUIREMENT Aor ACTIVE CHARGE OF Communications relating 
: PRACTICE Work . 





the list of candidates pub- 
lished each month in Civit 


4 to applicants are considered 
5 years of im- 


portant work strictly confidential. 
The Board of Direction 


Qualified to design as well as 35 year 12 years* 
oo y Ss «J s 


Membe 
fember to direct important work 


ENGINEERING and to furnish icin 

— — Qualified to direct work 27 years 8 years* 1 year : ‘ 
| the Board with data which member ; will net consider the appl. 
may aid in determining the Jenier — for sub-professional 20 years t 4 years® cations herein contained from 
eligibility of any applicant residents of North America 
$ : : Qualified by scientific acquire g : : : : z 
li if espe ially urge d that Affiliate ments or practical experience 35 years 12 years* _ pane of Sa until the expiration of 50 
1 definite recommendation as to cooperate with engineers porta days, and from non-residents 
lo the proper grading be Fellow Contributor to the permanent funds of the Society of North America until the 
given in each case, inasmuch * Graduation from an engineering school of recognized reputation is equivalent to 4 expiration of 90 days Strom 

years of active practice Rigg! < : 
' we the grading must be based t Membership ceases at age of 33 unless transferred to higher grade the dale of this list. 


The fact that applicants refer to certain members does nct necessarily mean that such members endorse. 


ADMISSIONS Caroi.to, Jonn ANpREW, Phoenix, Ariz. (Age ley, L. L. Lessig, W. F. Newbery, C. H. War 
10 Junior member Headman-Ferguson ster, Jr 
Ann STANFORD Eopwarp, Washington, D.¢ Engrs. Refers to J. A. Fraps, S. A. Greeley, 
Age 34 Supt... Hechinger Co Refers to C. E. Griggs, P. Hansen, H. A. Olson, H. S FRANCISCO, STEPHEN Cooke, Montclair. N! 
F. F. Gillen, N. A. Melick, J. W. Oehmann Reed, J]. H. Rider, W. E. Stanley (Age 26.) Asst. to Roger Coupe, Prof. Engr 
C._ A. Peters, Jr., A. J. Scullen and Land Surveyor, Paterson, N.J. Refers t 
/ CuaPIn, RicHaRD Norman, New York City G. E. Barrows, W. S. Lohr, L. Perry. E. H 
Avuerepacn, Arvin Berrnoip, Rock Island, Il! Age 33 Asst.. Applied Eng. Dept., Air Re Rockwell, G. F. Roehrig 
Age 26 jun. Engr t S. Engr. Office duction Sales Co. Refers to C. V. Britton, } 
Bassett, W. C. Huntington M. E. Gilmore, R. C. Hardman, V. H. Hewes, GELBERMAN, Jacos, Brooklyn, N.Y Age 26 
Refers to W. A. Coolidge, F. J. Lewis 


Refers to | B 
2. L. Stevens, H. P. Warren, H. M. Wester J. A. L. Waddell 
GLANDING, James Henry, Philadelphia, Pas 


aard 
CrocuetTTo, FrRaNK CuHartes, Pueblo, Colo Ave 34 E a Tilet 
} Banerrr, Benjamin Tatsor, Jr., Sacramento Age 22 With WPA. Refers to C. L. Eckel, nla ee ee a, oe — 
Calif. (Age 27.) Refers to F. ‘A. Barne E. W. Raeder Moyer Co., Aleatows, Ea. Renee @ } 
| xe ~f e =%) x a °s « . . ~ * es 
7 Alderson, J. J. Grelis, Jr., S. S. A. Keast. T. H 


H. H. Hodgeson, R. R. Monbeck Moyer, W. R. Sauter 


i CLARK, Epwarp At.ts, Poughkeepsie, N.Y 


Barton, Ropert Ranpoirn, Charleston, W.Va Age 34.) Dist. Engr., Socony-Vacuum Oil Giascow, CHARLES, JR., Sausalito, Calif Age 
Age 42 Res. Engr. with C. P. Fortney Co. Refers to H. B. Alvord, A. W. Bacon, 24.) Engr. with Asa G. Proctor, Cons. Stru 
Cons. Engr Refers to R. P. Davis, C. P H. W. Buck, C. S. Ell, H. W. Griswold, S$ tural and Civ. Engr., Woodland, Calif. Ré , 
i Fortney, G. H. Hill, 17 A. Polansky, J. E Hargen, B. B. Lewis fers to E. L. Grant, J. O. Miller, A. S. Nik f 
» P als . Pp ? . 
en ae Daut. Harry Warter, Salt Lake City, Utah A. G. Frester, J. B. Wells 
| Besozzi Leo Hammond Ind Age 33 Age 24 Rodman and Draftsman, Utah Gorpon, Ronatp ArRtTHUR, MceConnelsvill J 
' Superv. Civ. Engr, Dept. of Water-Works State Road Comm. Refers to T. C. Adams, Ohio. (Age 26.) Asst. Engr., Ohio State , 
Refers to FE. A. Clark, A. W. Consoer, J. I M. Housecroft, R. B. Ketchum, K. C. Wright Highway Dept Refers to J. M. Montz i 
R. C. Sloane ' 


Crane, Ir Pr. Hansen, W. E. Stanley, L. G 
DrVipo, Lewts Anprew, New Brunswick, N.J 


Wilhams c 
‘ Age 28 Jun. Civ. Engr., ECW, CCC Camp, Grirritu, Joun Oakvey, Mt. Vernon, Obi it 
Best, James Aetuur, Mays Landing, N.] Age Port Republic, N.J. Refers to H. N. Lendall, (Age 23.) Draftsman, Mt. Vernon Bridge ‘ ] 
2 jun. Ener. New Jersey State Highway W. Rudolfs Refers to G. E. Large, C. T. Morris, J. R. Shank : 
Dept Refers to M. W. Grimes, B. P. Larkin C. E. Sherman, R. C. Sloane yUa 
Ee. H. Maier, EF. W. Packer, C. D. Weller Dovcuerrtry, Dante. Micnear, Memphis, Tenn ’ 
Age 35 Executive Engr. and Project Mer HARDEN, Mitton Jones, Washington, D‘ Ri 
Burn. Ray Saarr, New Smyrna, Fla Age 65 S & W Constr. Co Refers to G. A. Amberg, (Age 41.) With U. S. Geological Survey M1 
Res. Engr. Inspector, PWA Refers to H. D G. M. Baker, F. V. Ragsdale, E. E. Schmied, Rolla, Mo Refers to C. E. S. Bardsley, |] ! M 
Mendenhall, ¢ r. Morris, E. G. Robinson F. W. Truss Butler, H. K. Rubey, C. L. Sadler, G. 5. smu nr 
Cc. EB. Sherman, G. E. Thackray J. G. Staack — 
Downtnc, CLarre Anse, St. Louis, Mo Age A 
Burack, Wru.tam Durwoop, Livingston N.J ‘6 Engr -in-Charge, Municipal Testing Lab Ise, Henry, Providence, R.I Age 35 Asst 
Ave 28.) Engr... Wallace & Tiernan Co Re oratory Refers to W. C. E. Becker, R. B Engr., Dept. of Public Works Refers x > 
fers to H. N. Cummings, W. S. LaLonde, Jr Brooks, H. E. Frech, R. P. Garrett, H. C S. M. Dore, C. A. Maguire, F. B. Marsh, W. © "': 
N. K. Torsky, C. R. Wyckoff, S. F. Vasines Halley, L. A. Pettus, R. A. Willis Peabody, M. Pirnie, R. W. Sawyer, o«. § Pla 
Waterman, S. Wilmot, F. E. Winsor ® . 
Capanrss, Lestre Davis, Sulphur Springs, Tex ERICKSON Ertck Borne Washington DC % . 
A ye 33 Project and Res. Engr Texas Age 30 jun. San. Engr., Constr. Div., Re Jenson, THeropore Bruce, Minneapolis, “ > 
State Highway Dept Refers to C. C. Cagle settlement Administration Refers to K. K Age 26.) Designing Engr PWA Pres Mi 
FM. Davis. W. D. Dockery, A. D. Hutchison King, F. J. Laverty, C. J. Suhr, A. M. Wyman Enegr.'s Office, Minneapolis-St. Pau! 5ae . , 
H H. Pee !_ E. Pirie, A. P. Rollins F. C. Zeigler Project Refers to F. Bass, W. N. Carey. * San 
Duvall, M. S. Grytbak, M. W. Hewett ge 
CAMERON Dowatp Witerer, Gainesville, Fla Esry, Cecm Jerrerson, Jr Portland, Ore Parcel, W. H. Sleeger Vy 
Age 21 Refers to T. M. Lowe, P. L. Reed Age 24 Recorder, U. S. Army Engrs Re P ‘ 
fers to T. W. Espy, J. R. Griffith, F. Merry- Jounson, Bernarp Davip, Keyser,  *® a 
Cameron, Groroe Crirrron, Oak Park, Il field, C. A. Mockmore, L. D. Williams, Jr (Age 43 Acting Dist. Engr., West Vien Py 
Age 30 Trea undid Chf. Engr Municipal State Road Comm., Charleston, W ‘4 - ; a 
Eng. & Equipment Co Refers to L. G. Cut FPaASSHAURR, WattreR Henry Philadelphia, Pa fers to J. P. Blundon, C. P. Fort ay 
ler. A. T. Rickett A. L. Sherman, F. H. Ste Age 43 Pres Bear Eng. & Constr. Co McDermott, J. K. McGrath, B H mp” — 
Refers to R. F. Buck, L. E. Camblos, J. Cant M. W. Smith, Jr., C. Swecker B E 


phenson, R. H. Tatlow, 3d 
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K py, Dantret, Washington, D.C. (Age 
Assoc. Topographic Engr, U. S. Geo- 

4] Survey, Rolla, Mo. Refers to C. E. S. 

isley, J. B. Butler, E. F. Chandler, E. G. 

ris, H. H. Hodgeson, C. L. Sadler, G. S. 


K ent, CLARK, Ft. Peck, Mont. (Age 43.) 
— , U. S. Engrs., Ft. Peck Dam. Refers to 
_ R. Clemens, L. C. Hill, T. B. Larkin, T. 
riman, P. S. Reinecke, K. R. Young 
as seonarp, Grorce Kinney, Joe Wheeler Dam, 
Ala Age 46.) Asst. Constr. Engr., TVA 
-—_ Refers to C. A. Bock, F. T. Darrow, J. G. Ma- 
nal o. B.S. Philbrick, D. D. Price 
ant McCoy, Herpert Virco, Collinsville, I. 
nu- ive 38 Asst. Constr. Engr., Illinois Div 
of Highways. Refers to C. H. Apple, F. H 
; Eno. C. M. Hathaway, C. T. Morris, G. B. 
ling Richardson, C. E. Sherman, R. C. Sloane, H. J. 
red Spelman 
McFappeNn, Joun Josern, Brooklyn, N.Y (Age 
tion 27 Field Engr., Board of Transportation, 
: New York City. Refers to M. Hendee, F. A. 
»pla- Rossell, C. T. Schwarze, J. Wilmot, A. M. 
irom Wyman 
rica MADSEN InGvaLp Eras, Bethlehem, Pa. 
jf 30 Age 24 American Inst. of Steel Constr. Re- 
search Fellow, Lehigh Univ. Refers to I. M. 
dents Lyse, C. H. Sutherland 
l the 
MarSHALL, FrReperRtcK Leonarp, Jr., Harrison, 
from N.Y Age 24.) Superv. Engr., WPA, White 
Plains, N.Y. Refers to R. A. Hall, A. D. 
Hoadley, H. Miller, N. Penna, A. Richards, 
w. C. Taylor 
Mascorr Lopez, Luts, Mexico, D.F., Mexico 
Ave 35 On engineering and sales with 
Westinghouse Elec. International Co.; Prof 
Wut f Elec. Eng. for Civ. Engrs., Facultad Na- 
cional de Ingenieros; Representative before 
¢ Mexican Govt. for Monterrey Railway, Light 
Re and Power Co. Refers to G. D. Camp, J. 
oy Chavez-Orozeo, G. R. G. Conway, A. Peim- 
ae at & U Ga 


Marreson, Evpon FRANKuIN, Unadilla Forks, 

v.Y Age 21 Refers to R. W. Abbett, 
-* R A. Hall, E. E. Sousley, W. W. Studdert, 
W. C. Taylor 


he Mattuews, CHarLes Witi1aM, Milwaukee, Wis. 
eo I Age 31 Associate Town Pianner, Suburban 
«TH Resettlement Div., Resettlement Administra- 
ton. Refers to W. F. Cavanaugh, G. F. 
. Daggett, C. Jenkins, G. W. Rauch, H. C. Web- 

s. Str 
lif. Re Maucen, Vincent Lappre, Jacksonville, Fla. 


S. Nile Age 27 Jun. Salesman, Jones & Laughlin 
Steel Corporation, Atlanta, Ga. Refers to 
R. P. Black, F. C. Snow 


nelsville 
Paden NessLer, CHaRLes WittiamM Henry, Glendale, 
= alif Age 45.) Associate Engr., U. S. Geo- 
ogical Survey Refers to C. H. Birdseye, 
= Ob W R. Chenoweth, H. H. Hodgeson, A. Jones, 
ridge ( G. Staack 
R. Shank ‘ezuM, Cwartes Ricnarp, Romney, W.Va 
Age 28 Jun. Engr., State Road Comm. 
at py Refets to A. O. Babb, L. V. Carpenter, M. 
os Cilley, R. P. Davis, W. S. Downs, J. R. 
‘les McDermott, C. Swecker 
>. om I HLIN, THOMAS JonN, St. Paul, Minn. 
Age 2 Refers to F. Bass, A. S. Cutler, 
‘ M. Leland, L. G. Straub 
_s 4 PENDLETON, WILLIAM Lamar, Phoenix, Ariz 
“er ‘Age 40 Chf. Draftsman and Asst. Engr. of 
rar \nzona Highway Dept. Refers to 
W H. Becker, R. A. Hoffman, V. H. Hous- 
jis, Minn wider, W. R. Hutehins, R. V. Leeson, G. L 
. Pr “cLane._ EV. Miller 
m= ar 'ueco Apert, Palo Alto, Calif 
Age Asst. City Engr. Refers to J. F 
Byxbee \. Chapman, J. L. Mason, C. Moser, 
» Rawhauser, L. B. Reynolds, E. C 
W as 
= k DERICK JosepH, Keyser, W.Va 
— 4 Inspector-in-Charge with State 
m —2 e . Refers to A. O. Babb, W 
af 4 R. McDermott, J. K. McGrath, 


n, C. Swecker 





Civit ENGINEERING for April 1936 


Parcerick, Wirt1amM Hunt, Keene, N.H. (Age 
26.) Chf. of Survey Party, New Hampshire 
Highway Dept. Refers to J]. W. Childs, F. E 
Everett, L. F. Johnson, L. C. Marshall, A. E 
White 


Piccut, Ferrer, Tuckahoe, N.Y. (Age 26.) 
Asst. to Gen. Field Supt., WPA, New York 
City. Refers to A. L. Hausmann, C. T. 
Schwarze, H. B. Wheatcroft, Jr. 


Price, THomas Moore, Oakland, Calif. (Age 
45.) With Henry J. Kaiser and various com- 
ponent companies. Refers to A. H. Ayers, 
R. E. Davis, C. Derleth, Jr., C. R. Gow, T. F 
Hickerson, J. M. Page, O. W. Peterson, J. F 
Sanborn, J. L. Savage, W. R. Young 


Restatt, Rowserr Srpxey, Cambridge, Mass 
(Age 22.) Graduate student, Harvard Sani 
tary Eng. School. Refers to H. P. Burden, 
G. M. Fair, F. N. Weaver 


ReyYNo.ips, Joun Tuomas, Independence, Mo 
(Age 26.) Draftsman with Black & Veatch, 
Cons. Engrs., Kansas City, Mo. Refers to 
N.L. Ashton, E. B. Black, W. G. Fowler, C.S 
Harper, E. E. Howard, A. Ramey, H. C. Tam- 
men, N. T. Veatch, Jr 


Rosinson, Georce NorMan, New York City. 
(Age 43.) Pres., Equity Constr. Co, Inc., 
Engrs. and Contrs. Refers to J. F. Friebele, 
S. Hargen, H. A. Kelly, E. A. Prentis, M. N 
Shoemaker, W. A. Stickel 


ROCKEFELLER, Epwarp Joun, Hamden, Conn. 
(Age 27.) Chf. of Party with Connecticut 
State Highway Dept. Refers to C. T. Bishop, 
C. M. Blair, W. N. Brown, C. S. Farnham, 
O. H. Marchant, R. H. Suttie, J. C. Tracy 


RuSSELL, JoHN CRITTENDEN, Fredericksburg, Va 
(Age 32.) With Suburban Resettlement Ad- 
ministration. Refers to H. A. Abildso, R. B 
H. Begg, H. W. Bressler, J. H. Burgoyne, H. B 
Bursley, A. E. S. Hall, W. L. Milner, F. J 
Sette 


Smita, THOMAS ALEXANDER, Olton, Tex (Age 
30.) Office Engr., Div. No. 5, Texas State 
Highway Dept. Refers to G. A. Field, J. A 
Focht, W. H. Garrett, L. C. Ingram, Jr, H. N 
Roberts, J. W. Stewart, J. E. Taylor 


Srout, Davip Lester, Lawrenceville, N.] 
(Age 29.) Computer, U. S. Coast & Geodetic 
Local Control Survey. Refers to H. B. Al- 
vord, J. F. W. Gebhardt, P. B. Heidema, J. W 
Ingalls, P. Kissam, E. Pendlebury 


Srronc, CHARLES Henperson, San Francisco, 
Calif. (Age 26.) Draftsman and Estimator 
with Fred H. Tibbetts, Civ. Engr Refers 
to E. E. Blackie, L. L. Carter, E. L. Grant, 
H. H. Hall, C. A. Strong, F. H. Tibbetts 


Voit, RaymMonp Manuva, Knoxville, Tenn 
(Age 25.) Jun. Eng. Aide, TVA. Refers to 
W. J. Carrel, W. M. Jarvis, D. V. Terrell 


Vose, Ropert Weston, Cambridge, Mass 
(Age 25.) Instructor in Mech Eng., Massa- 
chusetts Inst. of Technology. Refers to C. B 
Breed, E. L. Eriksen, D. Peabody, Jr., C. M 
Spofford, W. C. Voss 


WHALLEY, ALBERT Epwarp, JR., Nashville 
Tenn. (Age 23.) Res. Engr., Water-works 
and sewers, Freeland, Roberts and Co. Refers 
to W. A. Coolidge, L. R. Currey, Jr., F. J 
Lewis 


Wuire, Merir Penntman, Altadena, Calif 
(Age 27.) Jun. Conservationist, Soil Conserva- 
tion Service. Refers to R. T. Knapp, R. R 
Marsden, R. R. Martel, F. Thomas, J. von 
Karman 


FOR TRANSFER 


FROM THE GRADE OF ASSOCIATE 
MEMBER 


Barnes, HuGcu Downatp, Assoc. M., Topeka 
Kans. (Elected July 12, 1926 (Age 39.) 
State Highway Engr. (Chf. Eng. Executive), 
State Highway Comm. of Kansas. Refers to 
E. Boyce, L. E. Conrad, F. W. Epps, F. F 
Frazier, G. S. Knapp, R. J. Paulette 
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BERRYMAN, Russett Garpner, Assoc. M., 
Philadelphia, Pa. (Elected July 16, 1928.) 
(Age 42.) Engr, Day & Zimmerman, Inc 


Refers to H. E. Ehlers, J. A. Emery, C. E 
Myers, H. H. Quimby, W. R. Scanlin, C. H 
Stevens, W. S. Twining. 


CLARK, Howarp Foster, Assoc. M., Washington, 
D.C. (Elected Junior Dec. 2, 1914; Assoc 
M. Sept. 12, 1916.) (Age 50.) Capt., Civil 
Engineering Corps, U. S. Army; Asst. Engr. 
Commr. (Executive Officer), "CWA, EWA, and 
WPA. Refers to M. H. Brinkley, H. F. Clem- 
mer, J. C. Gotwals, J. B. Gordon, G. S. Hinck- 
ley, F. C. Squire, C. H. Tompkins, H. C 
Whitehurst 


Dore, STANLEY MiLeuRN, Assoc. M., Dedham, 
Mass. (Elected Feb. 10, 1930.) (Age 37.) 
Asst. Designing Engr. and Associate Civ 
Engr., Metropolitan Dist Water-Supply 
Comm. of Massachusetts, Boston, Mass Re 
fers to R. S. Holmgren, K. R. Kennison, F. B 
Marsh, W. W. Peabody, S. Wilmot, F. E. Win- 


sor 


Mavis, Freperic TuHropore, Assoc. M., lowa 
City, lowa. (Elected Junior Jan. 15, 1923; 
Assoc. M. Nov. 15, 1926.) (Age 35.) Prof 
and Acting Head of Dept. of Mechanics and 
Hydraulics, and Associate Director, lowa Inst 
of Hydraulic Research, State Univ. of lowa 
Refers to H. Cross, M. L. Enger, B. J. Lambert, 
C. A. Mockmore, L. G. Straub, C. C. Williams, 
S. M. Woodward 


Reep, Oren, Assoc. M., Pickwick Dam, Tenn 
(Elected Junior Jan. 14, 1924; Assoc. M. Oct 
10, 1927.) (Age 40.) Asst. Constr. Engr 
TVA, Knoxville, Tenn. Refers to H. K. Fox, 
W. K. Hatt, W. A. Knapp, R. F. Olds, A. L 
Pauls, R. M. Riegel 


Wricnr, Cui_ton Austin, Assoc. M., Washing 
ton, D.C. (Elected Junior April 3, 1922; 
Assoc. M. Nov. 14, 1927.) (Age 37.) Asso 
ciate Engr., Hydr. Laboratory, National Bu 
reau of Standards. Refers to C. A. Betts, 
J. P. Hogan, J. R. Lapham, T. W. Marshall, 
D. E. Parsons, F. W. Scheidenhelm, E. W 
Schoder 


FROM THE GRADE OF JUNIOR 


BEERMANN, Paut, Jun., San Diego, Calif. (Elected 
March 14, 1927.) (Age 31.) Engr., Div. of 
Development and Conservation, Water Dept., 
City of San Diego. Refers to J. Y. Jewett, 
H. W. Jorgensen, F. D. Pyle, L. B. Reynolds, 
H. I. Wood 


BLUMBERG, Oscar CHarves, Jun., Concord, Calif 
(Elected Jan. 16, 1928.) (Age 32.) Chemist 
(with duties of Purification Engr.), California 
Water Service Co., Martinez, Calif Refers 
to A. C. Beyer, R. F. Brown, C. G. Gillespie, 
H. A. Harris, Ir., C. G. Hyde, J. A. Wade 


Bowers, SAMUEL WARREN, Jun., Southington, 
Conn. (Elected Aug. 17, 1931.) (Age 32.) 
MacKenzie & Bowers, Engrs. and Surveyors 
Refers to C. M. Blair, J. D. Brown, E. T 
Nettleton, W. J]. Scott, J. P. Wadhams 


CLARK, Roy James, Jun., Mohegan Lake, N.Y 
(Elected Oct. 1, 1928.) (Age 32.) Refers to 
B. A. Batson, J. W. Bradner, Jr.. D. W. Car- 
michael, G. H. Elbin, A. R. Webb 


Critser, WitttiamM Harowp, Jun, Columbus, 
Ohio. (Elected March 5, 1928.) (Age 32.) 
Designing Engr. with City of Columbus Re- 
fers to R. A. Allton, O. Bonney, J. H. Gregory, 
D. T. Mitchell, C. T. Morris, R. T. Regester, 


J. A. Rousculp, F. D. Stewart, F. E. Swine- 
ford 
Eason, Racpn Lee, Jun., St Louis Mo 


(Elected June 9%, 1930.) (Age 32.) Civ 
Engr., Board of Public Service. Refers to 
A. H. Baum, Jr., B. L. Brown, L. A. Hoynck, 
C. A. Koerner, C. W. S. Sammelman, E. O 
Sweetser, J. L. Van Ornum 


Evans, WiILtiamM Norman, Jun., Glendale, Calif 
(Elected Nov. 10, 1930.) (Age 33.) Chf 
of Party and Estimator, Hydr. Div., Metro 
politan Water Dist. of Southern California 
Refers to R. L. Anderson, H. R. Bolton, R. B 
Diemer, W. B. Evans, D. S. Hayes, T. R. Mini. 














‘J 
i WICK Kenwnera MacDowato Jun Los 
Angele Calif Elected Oct l4 1929 
Ave 32 Asst. Res. Engr. of Constr., Cali- 
rnia Div f Highways, Dist. VII, Los An 
F Refers to H. Conkling, I B. Cressy 


4. N. George, CG. B. Gleason, F. H. Hay, W. P 


} we I Fhoma 
~, Eiwex Wiio1am, Jun Milwaukee, Wis 
Elected Oct. 14, 1930 Avge 30.) Admin 
trative Eng. Asst. to Dist. Engr.. Bureau of 
Agricultural Eng., U. S. Dept. of Agriculture 


Refers to H. EB. Frech, R. W. Jablonsky, C. E 
scooby. I M. Kaiestedt, I A. Pettus, E. O 
weetser, J. L. Van Ornum, R. A. Willis 

,REENFIELD ISADORE Jun Lexington Ky 

Elected Dee. 5 1927 Age 31 With 

H. K. Gatley, Res. Engr. tor Fuller & McClin 

tock, Cons. Engrs.. on work for City of Lexing 

ton Refers to W. J]. Carrel, H. K. Gatley 

Cc. J. Kennedy, D. V. Terrell, R. H. Wilson 


Hargroip, Liovp LARREN Jun Washington 
m.< Elected Oct 14 1930 Age 25 
Asst. Hydr. Engr Soil Conservation Service 
t S. Dept. of Agriculture Refers to M. M 
Bernard, R. W Davenport, N. C. Grover 
] Hoyt, W. G. Hoyt, C. G. Paulsen 


Civit ENnGItneeERIUNG for April 19376 


Leak, Howarp Swink, Jun., Grand Canyon, 
Ariz Elected Oct. 10, 1927.) (Age 32.) 
Asst. Engr Water Resources Branch, U. S 
Geological Survey. Refers to D. H. Barber, 
J. A. Baumgartner, H. P. Boardman, C. M 
Carrel, W. E. Dickinson, J. S. Gatewood, M. R 


Tillotson 


Osporn, Lewts Know es, Jun., Long Beach 
Calif Elected Oct. 14, 1929.) (Age 32.) 
Structural Engr. with T. C. Kistner, Archt., 
Los. Angeles, Calif. Refers to H. G. Balcom, 
J. L. Edwards, L. R. Hjorth, R. J. Kadow, 
Cc. C. More, W. F. Way, W. T. Wright 


Reep, Raven, Jun., Watertown, S.Dak. (Elected 
March 5, 1928 Age 31.) Asst. City Engr 
Refers to H. S. Carter, E. D. Dake, A. Diefen- 
dorf, J. E. A. Linders, E. H. Quinney. J. C 
Rathbun 


ROBICHAt Harowp Vincent, Jun., Beverly 
Mass Blected Nov. 15, 1926.) (Aged 32 
Asst. Engr WPA), Public Works Dept 
Refers to R. W. Burpee, G. Gilboy, F. A. Mars- 
ton, A. H. Ronka, T. T. Towles 


Scuweoter, Writtam Max, Jun., Boston, Mass. 


Vou. 6, Nog 


(Blected March 14, 1927.) (Age 32.) Sey 
dent, Graduate School of Business, Harvard 
Univ. Refers to J. D. Fowler, A. G. Hayden, 
L. G. Holleran, O. H. Koch, J. G. McKenzie 
G. T. Seabury. : 


Stremm, Howarp Joun, Jun., Nationa! Stock 
Yards, Ill. (Elected Feb. 10,1930.) (Age 32) 
Engr., Swift & Co., National City, Ill. Refers 
to R. P. Black, J. H. Johnston, C. w Slay. 
maker, C. A. Smith, F. C. Snow, J. EB. Volimag. 


Vicente, Evistio Ferrera, Jun, Woodhaven, 
N.Y. (Elected Oct. 26, 1931.) (Age 32.) 
Structural Engr. with James E. Geiss 
Cons. Engr., New York City. Refers to LJ 
Ashton, W. G. Grove, S. Johnston, M. c. 
Knabe, 3d, G. E. J. Pistor. 


Worr, Cremens WittiaM Henry, Jun, Jack. 
son, Mich. (Elected Feb. 24, 1931.) Age 
30.) Res. Engr. with Fargo Eng. Co. Refers 
to W. G. Fargo, H. L. Fruend, G. B. Gascoigne, 
H. S. Hunt, A. Streiff. 


The Board of Direction will consider the applica- 
tions in this list not less than thirty days after the 
date of issue. 











Men Available 


These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and 


San / rancisco 


offices, and the fee is to be found on page 87 of the 1936 Year Book of the Society. 


The service is available to all members of the contributing societies. 


A complete statement of the procedure, the location of 
To expedite publication, notices should be sent direct to the 


Employment Service, 31 West 39th Street, New York, N.Y. Employers should address replies to the key number, care of the New York Office, 
unless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 














ConstTrRi CTION 


Crvm Ewnwornegsr; Assoc. M. Am. Soc. C.E.; 
New York state license; with 20 years experience 
in construction and maintenance of highways; 
22 months supervising construction and repair 
of dams, sewers, fire stations, airports, and recrea- 
tion and athletic fields, redecorating buildings, 
etc., a number being done at sametime. Fully ca 
pable of organizing and handling men. D-4669 


Construction Enorverr; Assoc. M. Am. Soc 
Cu graduate C.F 30; married S years 
diversified experience in railroad, bridge, and 
municipal construction; last 2 years construction 
superintendent on dam and water supply project 
Desires position with active engineering or con 
struction organization offering some permanency 
and opportunity for future. D-4718 

Crvm. anp Mintno Enocrnesr; Jun. Am. Soc 
c.1 32 toarried 4.B. and C.E. degrees, 
Cornell University 10 years experience, engi 
neering, construction, open-pit mining, steel and 
concrete construction, railroad location, survey 
ing, and mapping; large-scale excavations, ore 
and rock haulage; dragline operations, hydraulx 
mining cost accounting, prepar ation of reports 


Excellent references. D-225 


EXECUTIVE 


Grapvuate SANITARY ENGINEER Assoc. M 
Am. Sec. C.I licensed professional engineer 
10 years in design and construction of sewage 
treatment works and sewers; 1 year as superin- 
tendent of construction 2 years manufacturing 
and promoting concrete pipe 1 year selling 
mechanical equipment for sewage treatment 
plants; at present employed. Desires connection 
where all-round experience is essential. C-874 


vm. ENGINSER M Am. Soc. C.E.; 40 
unmiversity graduate VY years experience design 
of sewerage preparation of plans, estimates 


specification ind contracts for work costing 
$24,000,000 


experiments, report 


precipitation § studies hydraulic 


Five years experience: con 


struction of road buildings water supply 
sewerage, railroads, and docks; flood control 
Desires responsible position, design, construc 
tion Available soon D-1132 


Executive ENGINEER M. Am. Sec. C.E.; 
40; married; 30 months as executive, Civilian 
Conservation Corps 12 years designing and 
constructing buildings of factory type; 3 years 
surveying and construction, New York State 
Barge Canal. Available immediately. Location 
immaterial. C-7203-362-A-7-San Francisco. 


Grapuate Crvm Enoctneer; Assoc. M. Am 
Soc. C.E.; with experience in real-estate develop 
ment and subdivision (complete improvements), 
building dwelling houses and large apartments, 
also water supply and sewage construction. 
Highway construction and experience in municipal 


engineering. D-4644 


Crvim. ENGINEER Assoc. M. Am. Soc. C.E.; 
self educated technically with assets of practical- 
ity, industry, and integrity has designed and 
supervised building of water works, hydro- 
electric power plants, railroads, and steel plants; 
now wishes position of responsibility and trust 
B-5199 


Civi, ENGINEER Jun. Am. Soc. C.E.; 32; 
graduate of University of Michigan; licensed 
New York; 11 years experience in design, con- 
struction, and appraisal of building structures as 
engineer and superintendent Desifes connec 
tion with contractor, financial institution, chain 
store, or theatre organization Location im 


material. D-4668 


Seecirication Wrirer; Jun. Am. Soc. C.E 
university graduate in civil engineering; 30; 3 
years as specification writer and author of general 
technica! literature; 6 years additional as editor 
construction magazine, construction engineer, and 
estimator. D-4756 

Cirvm ano Srrevucrurat EnGtneer; Assoc. M 
Am. Soc. C.l 38 14 years varied 
engineering experience, including highway design 
and construction, municipal paving and sewer 
lesign and construction, water works supervision 
city planning Desires permanent 
position in any branch of civil engineering 


married 


surveying 


Available on short notice. D-4748 
JUNIOR 
Crvi. ENGINEER Jun. Am. Soc. C.E.; 28 


single; degree at West Virginia University in 


1934, with sanitary option, and structural studies; 
1 year in design and construction of swimming 
pool, water purification equipment; 3 months 
surveying; desires position in any branch of 
civil engineering; location immaterial; available 
immediately. D-4678. 


Civm Enocrnesr; Jun. Am. Soc. C.E.; 2; 
single; B.S. in C.E., New York University, 1934; 
majored in sanitary engineering; knowledge of 
Spanish. Desires position in any field of civil 
engineering, or in real estate management. 
Location and salary secondary. Available im- 
mediately. D-3870 


Grapuate Crivm Enotnesr; Jun. Am. Soc. 
C.E.; 27; B.S. C.E. in 1931; over 3 years varied 
engineering experience, including surveying, in- 
specting, research, and testing for U. S. Engineers, 
highways and city; licensed; desires permanent 
position in any branch of civil engineering. 
Location immaterial. Available immediately. 
D-4696 


Civm Enorveer; Jun. Am. Soc. C.B.; ™; 
married; B.S. C.E., Cooper Union Night School, 
1935; extensive courses in reinforced concrete 
construction; 4 years experience in mynicipal 
subway and highway construction; estimates; 
general field work. Prefers position with com 
struction contractor, designer, or consulting 
engineer. Excellent references as to ability and 
character. Available immediately. Salary and 
location open. D-4687. 


Civm Encinegr; Jun. Am. Soc. C.B.; 28; 
married; B.S. C.E. 1928, C.E. 1933, University 
of Florida; 3'/: years general surveys office 
work, and reports; 2'/: years executive position 
on railroad and levee construction; 1 year on 
ground-water surveys; 1 year in hydraulic ex 
perimental work and studies; 7 years with 
U. S. Engineers. Desires position with oppor- 
tunities. Available immediately. C-4754 


Juntor Crvm Encrineer; Jun. Am. Soc. C E 
27: B.S. C.E., University of Southern California 
1932; 1 year in field and 2 years in office work 
with Metropolitan Water District of Southern 
California on Colorado River aqueduct. Desires 
position in vicinity of Los Angeles, San Fran 
Seattle, or New York City. Available on ice 
of one month. D-4744. 
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